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ADVERTISEMENT T. 


HE Committee appointed by the Royal Society to 

; direct the publication of the Philoſephical Tranſadtions, 
take this opportunity to acquaint the Public, that it fully 
appears, As well from the council-Looks and journals o. 
the Society as from repeated declarations, which have 
been made in ſeveral former Tranſactions, that the prigt- 
ing of them was always, from time to time, the fingle act 
of the reſpective Secretaries, till the Forty-ſercnth Volums. 
And this information was thought the more neceſſary, 
not only as it had been the common opinion, that they 
were publiſhed by the authority, and under the direction, 
of the Society itſelf ; but alſo, bccauſe ſeveral authors, 
both at home and abroad, have in their writings called 
them the Tranſactioas of the Reyal Society. Whereas in 
truth the Society, as a body, never did intereſt themſelves 
any further in their publication, than by occaſionally 
rccommending the revival of them to ſome of their Secre- 
rarics, when, from the particular circumſtances of their 
a fairs, the Tranſa@ions had happened tor any length of 
ime to be intermitted. And this feems principally to 
hive been done with a view to ſatisfy the Public, that 
their uſual mectings were then continued for the improve- 
mert of knowleds ge, and benefit of mankind, the great 
ends of their firit inſtitution by the Royal Charters, and 
which racy have ever ſince ſteadily purſued. 

But the Society being of late years greatly inlarged, 
and their communications more nu merous, it was thought 
»lviſcable, that a Committee of their members ſhould be 
appointed to reconſider tie papess rend before them, and 
ielect out of them ſuch, as they thouid judge moſt proper 
for publication in the future Tranſactions ; Which was ac- 
cordinzly done upon che 26th of March 1752. And the 
zrounds of their choice arc, and will contiauc to be, the 
importance and finzularity of the et: er the advan- 


tageous manner of treating them; without pretending 2 tO 
am wer for the certainty of the facts, or propriety of "the 
reaſouings, 
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reaſonings, contained in the ſeveral papers ſo publiſhed, 
which muſt ſtill reſt on the credit or judgment of their 


reſpective authors. 
It is likewiſe neceſſary on this occaſion to remark, that 


it is an eſtabliſhed rule of the Soc.ety, to which they will 


always adhere, never to give tbeir opinion, as a body, 
upon any ſubject, either of Nature or Art, that comes 
before them. And therefore the thanks, which are fre- 
quently propoſed from the chair, to be given to the 
authors of ſuch papers, as are read at their accuſtomed 
meetings, or to the perſons through whoſe hands they re- 
ccive them, are to be conlidered in no other light than as 
a matter of civility, in return for the reſpect ſhewn to the 
Society by thoſe communications. The like alſo is to be 
ſaid with regard to the ſeveral projects, inventions, and 
curioſities of various kinds, which are often exhibited to 
the Society ; the authors whereof, or thoſe who exhibit 
them, frequently take the liberty to report, and even to 
certify in the public news-papers, that they have met with 
the higheſt applauſe and approbation. And therefore it 
is hoped, that no regard will hereafter be paid to fuch 
reports, and public notices ; which in ſome inſtances have 
been too lightly credited, to the diſhonour of the Society. 


At a COUNCT L, January 28, 1773. 


Reſolved, That after Volume LXII. the Philoſephical 
Tranſactions be publiſhed twice in a year; the firſt pub- 
lication to be of the months of November and Decem- 
ber of the preceding year, and January and February 
of the current year, as foon as may be after February, 
under the name of the “ firſt part” of the volume: and 
the ſecond publication to be of the remaining months unto 
the receſs of the Society, as ſoon as may be after the 


recels, under the name of the “ ſecond part” of the 
volume, 
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I. A.Letter from james Badenach, M. D. 
0 Mathew Maty, M. D. Sec. R. S. con- 

taining à technical Deſcription of an un- 
common Bird from Malacca, | 


s 1 R, 


Read Jan. 9, F Here preſent you a curious and un- 

0 85 common ſpecies of bird, which I met 
with at Malacca in Auguſt 1770. The male, fe- 
male, and two young ones, were purchaſed at that 
place from the natives, but died ſoon afterwards on 
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board of ſhip, in the paſſage from that port to China. 
The character and hiſtory of this bird, as they then 
cecurred to me, and were immediately noted down 
in my journal, in the manner of the great Linnæus, 
are as follows. 
TAS 1 | 
Mas. Magnitudo perdricis vulgaris, corpus ſupra 
vireſcens, ſubtus nigricans, remiges primores 
griſeæ, cauda brevis rotundata, apice nigro. 
Frons calva, criſta coccinea ex occipite orta, 
e 15 Circiter plumulis ſeſquipollicaribus, reſpectu 
capitis, ſuberecta, divaricata. Roſtrum convexum 
breve ; mandibula ſuperior nigra, ſupra inferio- 
rem, margine rubro cerato, imbricata; nares ob- 
longæ, orbitæ rubræ, oculi purpurei; ad baſin 
roſtri myſtaces aliquot albeſcentes. Femora 
ſeminuda, tibiæ longæ, rubre, graciles. Pedes 
tetradactyli, fiſſi incarnati, ſubnodoſi, digitus 
poſticus reliquis craſſior, brevior, truncatuſque. 


Fzmina. Mare paulo minor, criſta nulla, remiges 
primores & tectrices alarum rufo ferrugineæ. 


Pulli. Pulli lanuginoſi atri, aqua delectantes. 


Vox. Mas & fœmina voce ſonora frequenter ſibi- 
lant. 


Nidus inter gramina, arundineſque. 
Viqdus. Oryza, pane in aqua miſſa veſcitur. 


What 
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What genus this bird is properly to be referred to, 
T ſhall not pretend to determine; but if you think 
this, though but imperfect account, worth the com- 
municating to your Society, you have my leave; and 
I am, with reſpect, | 


SIR), 


Your moft obedient, 
and moſt humble ſervant, 
London, 
— Soy James Badenach, M. D. 
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II. Inveſtigation of the ſpecific Characters 
which diſtinguiſh the Rabbit from the 
Hare: In a Letter to Samuel Wegg, 
E/q; T. and Vice-Preſident of the R. F. 


from the Honourable Daines Barrington, 


F. P. R. F. 


November 24, 1771 
DAR SIR, 


Read Jan. 16.F) CALLED lately at your houſe, to 


7225 meaſure ſome parts of the quadruped 
which you have received by the laſt ſhip from Hud— 
lon's Bay, and am now convinced that it ſhould be 
rather conſidered as a Hare thin as a Rabbit, which 
latter name it hath obtained in that part of the 
world, 

You will find indeed, from what I am going to 
ſtate, that it is not very eaſy to fettle a ſpecific, and 
at the ſame time ſcientific difference, between theſe 
two animals, even when the greatsſt authoritics in 
Natural Hiſtory are contulted. . 

Ray ſa] makes the Gdiilinct.un between the Hare 
and the Rabbit to confilt in the ſmaller fize of the 
latter, its property of burrowing, and the greater 
whiteneſs of the fleſh when dreſicd ; he chicily relies, 


however, on the one being larger than the other; 


{a] Syn, Quadr, Art, Leevs, 


T83 


as this is the moſt material circumſtance in which 
they are ſuppoſed by him to vary, whether exterior 
or interior. 

Though bulk is undoubtedly a very proper cir- 
cumſtance to be attended to in the deſcription of 
an animal; yet recourſe ſhould never be had to it 
in eſtabliſhing a ſpecific difference, except it is the 
only criterion which can be fixed upon, and the dil- 
proportion in point of ſize is very great. 

An Hare, however, does not exceed a Rabbit 10 
much in bulk as a Patagonian does a Laplander, or 
a maſtiff does a lap-dog, which yet are not to be 
conſidered as differing in ſpecies. 

Beſides this, age, climate, and food, as well as 
other circumflances. often occaſion great diſtinction 
between animals of the ſame ſpecies, in point of 
bulk. 

The Hare (for example) which is found in moſt 
parts of North America, is a third leſs than the 
European Hare, and conſequently is ſcarcely larger 
than our Rabbit [. 

The next criterion which Ray fixes upon to di- 
ſtinguiſh the Rabbit from the Hare, is that the latter 
burrows in the ground; this, however, only holds 
with regard to the warren Rabbit, for thoſe which 
are called hedge Rabbits ſeldom burrow, and many 
of them fit in forms as Hares do. 


[5] Monf. de Buffon is miſinformed, when he aſſerte, on the 
contrary, that the American Hare 1s larger than that of Europe, 
(Hit. N. t. VI. p. 246) if I can depend upon the accounts 
I have received from £:0ſe who have long reſided in America, 
as well as ſome ſtuffed ſpecimens which I have examined. See 
alſo Mr, Pennant's Syn, of Quadr. p. 249. 

The 


[6 ] 

The third and laſt is, that the fleſh of the Rab- 
bit | is more white when drefſed ; which diſtinction 
is always to be found between the European Hare 
and Rabbit, but it does not often happen that one 
can dreſs the fleſh of an animal which comes from 
another part of the globe; it is therefore a crite- 
rion we can ſeldom have recourſe to. 

Linneus, thus deſcribes the Rabbit in his Fauna 
Suecica, (Art. Leevus). 

Lepus Caniculus, cauda abbreviata, Auriculis Nudatis. 
Lepus cauda breviſama, pupillis rubris. 

With regard to the firſt circumſtance of the Cauda 
abbreviata, he equally applies it to the Hare in his 
Syſtema Naturz, publiſhed in 1766, and drops the 
Cauda breviflima of the Fauna Suecica; where in 
propriety the Rabbit ſhould not have found a place, 
as It is not indigenous in Sweden, the climate be- 

ing too cold for it. 

Linnæus therefore could only have deſcribed from 
a tame Rabbit, which I ſuppoſe had balder Ears by 
ſome accident than common, as his next criterion 
is Auriculis Nudatis. 

I have examined lately a great number of Rab- 
bits, and do not find that their ears are balder than 
thoſe of a Hare: this ſecond circumſtance therefore 
eftabliſhes no ſpecific difference. 

From the third and laſt particular which this great 


Naturaliſt relies upon, I am alſo convinced that the 
ipecimen before him was not only a tame Rabbit, 
but that its fur was either white or carroty, becauſe 
Rabbits of theſe colours only have red pupils [c]. 


[e] I have examincd a great number of Rabbits thus coloured, 
which commonly have red pupils, though I have feen ſome 


I find 
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I find accordingly, that Linnæus hath omitted the 
pupillis rubris, as applied to the Rabbit, in the 
tweltth edition of his Syſtema Naturæ; but adds 
another diſtinction, which will be found equally to 
fail. | 3 
He there ſays, that the ears of a Rabbit are 
ſhorter than the head; whereas thoſe of a Hare are 
longer: which is a juſt obſervation, when the war- 
ren Rabbit is examined ; but the tame Rabbit (and 
particularly thoſe which are white or carroty) have 
ears that are conſiderably longer than their head. 

This circumſtance, therefore, eſtabliſhes no more 4 
ſpecific difference between the Rabbit and the Hare, 
* the greater length of the ears of a dog would, 
which in ſome varieties of that animal are known to 
be exceſſively long. 

Monſ. de Buffon, in his deſcription of the Hare 
and Rabbit, agrees with Ray that there is nothing 
either exterior or interior which ſeems to conſtitute 
a ſpecific difference, though he endeavours to eſta- 
bliſh an inconteſtable proof that they are really diſ- 
tinct. 

He informs us, that he had tried to procure a 
breed between Rabbits and Hares, but never could 
ſucceed in the experiment. 

This moſt ingenious and able writer does not ſtate, 
however, at what ages the Hares or Rabbits were 
thus confined, which is known to be a moſt material 


with black: the grey Rabbit however never hath eyes of a red 
colour. When the white Rabbits are very young, their eyes 
are often like a ferret's; but when they are grown to their full 
fize, the pupils are generally quite red. | 


F- circumſtanee, 
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citcumſtance, by thoſe who have raiſed male Canary 
birds [d]. | | 3 
Monſ. de Buffon's expreſſion is, © Pai fait er 
& des haſes avec des lapins, which at firſt ſeems. to 
imply that he had reared them from their earlieſt 
infancy. 
Upon conſulting however the dictionary of Tre- 
voux, the compilers inform us the word Elever [e] 
often ſignifies the feeding and keeping an animal, 
without reſpect to its age; and they cite its being ap- 
plied to elephants in Europe, which it is believed 
never bred in that quarter of the globe. | 

But the beſt expolitor of the ſenſe in which an au- 
thor uſes a word is in other parts of the ſame work. 
In the fifth Vol. of his Natural Hiſtory, p. 210. 
Monf. de Buffon gives an account of his making 
the ſame ſort of experiment between the Wolf and 
a Dog, in the following words : 

« Pai fait b,. une louve priſe dans les bois, 
« de deux ou trois mois,” 

In this paſſage, the word is applied to a wolf, of 
three months old, and to ſhew that Monſ. de Buf- 
fon did not think the age at which the animal is 
confined to be material in ſuch an experiment, he 
immediately afterwards ſtates, that he caught ſome 


[4] Birds which differ ſpecifically ſcarcely ever breed ex- 
cept both are taken early from the neſt, and particulerly the 
hen ; I have procured a breed from two robins in a cage the 
preſent year by attending to this circumſtance, and I believe I 
could equally ſucceed with almoſt any other kind of birds, as 
when they are thus reared, they have not the leaſt awe of man. 
[e]“ Elever fignifie, Nourrir auſſi, foit plante, ſoit animal, 
cc & en avoir ſein,” 8 
On a de la peine a lever des elephans en Europe.“ 


foxes 


[9] 

foxes in ſnares (which were probably therefore full 
grown), and kept them a conſiderable time with 
dogs of different ſexes, 

After this, he ſays [e], it is evident from theſe ex- 
riments, that wolves, foxes, and dogs are ſpeci- 
fically different, without diſtinguiſhing between the 
foxes being full grown when caught, and the wolf 
which was only three months old. 

But the deciſive argument againſt Monſ. de Buf- 
fon's experiment not being ſatis factory, is to be found 
in Mr. Pennant's Synopſis of quadrupeds, p. 144: 
where he informs us, that a breed was actually pro- 
cured between a dog and a wolf at Mr. Brooks's 
(animal merchant) in Holborn. 
Monſ. de Buffon alſo ſuppoſes that the Rabbit is 
much more ſagacious than the Hare, becauſe, both 
having equal powers of burrowing, the one thus 
ſecures himſelf from moſt enemies, whilſt the other, 
by not taking the fame precaution, continues liable 
to their attacks. 

There are, however, ſeveral cauſes for the Rab- 
bit's burrowing, and the Hare's neglecting to do fo. 

In the firſt place, the fore-legs of a Rabbit are 
ſhorter in proportion to its hind legs, and at the 
ſame time much ſtronger ; the claws are alſo longer 
and ſharper, reſembling much thoſe of a mole. 

I have before obſerved that the Rabbits, which 
the ſportſmen call Hedge Rabbits, ſeldom burrow ; 
and they negle& taking this trouble, for the ſame 
reaſon that induces the Hare to truſt to her form, be- 


Ie] Hiſt. Nat. T. v. p. 213. 
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cauſe they have an opportunity of ſelecting a pro- 

per place for their concealment. 
The ground, however, in a warren, is eaten ſo v 

bare by Rabbits, that it is impoſſible for them to 


hide themſelves if they make a form in any part of 
it, and they therefore very judiciouſly chooſe to bur- 
row under ground. 

Another reaſon, perhaps, for the Rabbit's burrow- 
ing ariſes from the animal's being not only born, 
but continuing the firſt fix weeks of its life, under 
ground; they therefore only practiſe what they have 
ſeen and learned in their earlieft infancy, as birds 
from the fame circumftance always build their neſt 
in the ſame form, and with the ſame materials. 

I therefore cannot allow entirely of the diftinc- 
tion ariſing from the ſuperior ſagacity of the Rab-- 
bit, becauſe it burrows; and Monſ. de Buffon him- 
ſelf informs us, that tame Rabbits turned into a 
warren do not burrow for many generations [ f}. 

Having thus endeavoured to ſhew that no proper 
criteria have hitherto been fixed upon to diſtinguiſh 
the Rabbit from the Hare, I ſhall now venture to 
ſuggeſt the two following, which, I flatter myſelf, 
will be found leſs liable to the fame exceptions. 

If the hind legs of an European Hare are mea- 
ſured from the uppermoſt joint to the toe, the num- 
ber of inches will turn out to be juſt half of the 
length of the back, from the rump to the mouth 
(the tail not being included). 

'The hind legs of the Rabbit being meaſured in 
the ſame manner, and compared with the back 
are not much more than one third; from which 


[/] Hift, Nat. T. 5. p. 306. 
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it ſeems not unfair to conſider any animal of the 
Hare genus, (whoſe legs thus meaſured are lefs 
than the half of the diſtance from the cump to the 
mouth) as a Rabbit, and on the contrary when they 
are either one half, or more, 2s a Hare. 

If the fore and hind legs of a Rabbit and Hare 
are alſo reſpectively compared, it will be found that 
the fore legs of the former are proportionally more 
ſhort, than thoſe of a Hare. 

By both theſe criteria the quadruped from Hud- 
ſon's Bay muſt rather be confidered as a Hare, than 
a Rabbit (as it is called in that part of the world), 
according to the admeafurements ſubjoined,” which 


include the reſpective proportions alſo of the Alpine 
Hare [+]. | 


HindLeg. Back and Head. 


Inches. Inches. 
Hudſon's Bay 62 * 2 
Quadruped } s 10; 2 
6+ ro? 21 
Alpine Hare 4 From the From the | 
uppermoſt uppermoſt 
Joint to the joint to the 


doe. toe, 


From the proportion of theſe parts, in the Hud- 
ſon's Bay quadruped, according to this table, I flatter 
myſelf, that it may with greater propriety be clafſed 
as belonging to the Hare ipecies, than by any other 


marks of a ſpecific difference which have been hi- 
therto-relied upon, 7 


[5] This ſpecies of Hure is found in the Highlands of Scot- 
land, whence I received a fpecimen, which I had the honour 
of preſenting to the Mufeum of the Royal Society. 
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I do not mean, however, to aſſert from this, that 
a Hare and Rabbit are certainly of a diſtinct ſpecies; 
as this can only be ſettled by failing to procure a 
mixed breed between the animals after repeated ex- 
periments, and: under proper circumſtances. 

I ſhall now add, that the Hudſon's Bay animal alſo 
approaches nearer to the Hare than the Rabbit, by 
the fore legs being much more ſlender in proportion 
to the hind legs than thoſe of a Rabbit are; and that 
the claws are alſo ſhorter. As the animal likewiſe 
happened to die on the 22d of this month, I boiled 
the fleſh, by your permiſſion, which was as brown 
as that of the European Hare; and conſequently it is 
to be claſſed as of that ſpecies, —— to Ray's 
third criterion. 

But the moſt curious particular in this quadruped 
is the white winter coat, which-covered, at its death, 
the greateft part of the animal. 

This refutes at once the notion, that animak in 
the more Northern countries become white by the 
intenſe cold of the climate, becauſe this quadruped 
arrived in England about the time that the change 
ſhould have begun if it had continued in Hudſon's 
Bay. 

As the animal was born, however, in 2 country 


where ſnow covers the ground during. the whole 


winter, it is providential that the formation of its 
parts and juices ſhould be ſuch as ſhould periodically 
occaſion ſuch a change in the fur; and perhaps, it is 
the only quadruped. which ever was brought from a 
climate of ſach rig. gour, to a more, temperate one, 
before the akeration of - the colour in its hair took 


place. 
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By four different ſpecimens in that valuable col- 
lection of animals, which the directors of the Hud- 
ſon's Bay Company have lately procured from a 
country unviſited but by their own ſervants, it ap- 
pears that the change begins in October (or perhaps 
the latter end of September) and that it is compleat- 
ed in January. | 

We owe this knowledge of the regular grada- 
tions of colour in this animal at different intervals 
as the winter advances, to the very ſenſible attention 
in the company's ſervants, who have tied memoran - 
dums to the ſpecimen of each animal, which in- 
form us of the day and month in which it was 
caught. ; 

If the fur of your quadruped is accurately. exa- 
mined, it will be found to conſiſt of two diſtinct 
coats of hair, one of which is much more thinly 
ſcattered over the body, but is more than twice the 
length of the inmoſt covering, at the ſame time that 
it is vaſtly ſtronger. 

This upper and thinner coat is compoſed alſo of 
hairs which are white from. the top to the root, and 
form the winter ſurtout for the animal : its brown fur, 
therefore, never becomes white, but is concealed by 
the upper. coat. 

This additional covering ſeems to. be abſolutely 
neceſſary for the animal's preſervation, as it is there- 
by enabled to endure the rigour of a Hudſon's Bay 
winter, whilſt at the ſame time the colour of the 
new fur being white, prevents its being diſtinguiſhed 
by its very numerous enemies [gl. 

If this ſurtout, however, was not to fall off during 
the ſummer, it would prove the deſtruct.oa of wry | 

animal; 
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animal : becauſe the extraordinary heat from ſuch a 
warm cloathing would not only become highly in- 
convenient, but the colour alſo (being white) would 
point the animal out to its purſuers ; as Mr. Graham 
takes notice in his very accurate catalogue, that this 
quadruped does not burrow. 

This very ſenſible officer of the Hudſon's Bay 
Company likewiſe adds, that this animal continues 


always near the ſame ſpot; that its coat is brown in 


ſummer ; that they breed from 5 to 7 young ones, and 


ſometimes twicea year : he alſo ſtates, that the weight 
at a medium is nearly 4 15. I am, 


Dzar SIR, 
Your moſt faithful, 


humble ſervant, 


Daines Barrington. 


\ 

T 2] It muſt be admitted, however, that the white coat during 
the winter is not a ſufficient proteCtion to the animal againſt the 
lagacity of the arch- enemy man. 

Mr. Reinhold Forſter (who is a native of Poliſh Pruſſia) in- 
forms me that Hares are found in the northern parts of Europe, 
when the ſnow is on the ground, by an exhalation of vapours 
from their bodies, whilſt they are fitting in their form, eſpecially 
if the ſun happens to ſhine. 

I can very eafily conceive that ſuch a vapour may be diſtin- 
guiſhed, as I have frequently in a froſty morning ſeen the air 


condenſed, which bath i ſſued from the mouth of ſo ſmall a bird 
as a Robin, when in full ſong. 


III. | An 
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III. An Account of the ſulphureous mineral 
Waters of Caſtle-Loed and Fairburn, i 
the County of Roſs; and of the Salt 
purging Water of Pitkeathly, in the County 
of Perth, in Scotland: By Donald Monro, 
M. D. Phyſician to the Army, and to St. 
George's Hoſpital, Fellow of the Royal 
College of Phyſicians, and of the Royal 
Society. | 


Read Jan. 23, 8 no account of theſe waters has 

"LEM hitherto been publiſhed, I thought 
that the following would be agreeable to this So- 
ciety. 


Of the ſulphureous mineral water of Caſtle-Loed. 


Having heard many gentlemen from the county 
of Roſs ſpeak of theſe mineral waters. I wrote to Sir 
John Gordon, of Invergordon, and begged the fa- 
vour of him to aſk ſome phyſical perſon in his neigh- 
bourhood to ſend me an account of them, and like- 
wiſe ſome of the waters in bottles; and ſoon after he 
was ſo obliging as to ſend me fix bottles of the Caſtle- 
Loed, and fix of the Fairburn waters, ſealed and 
corked, 
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corked, and along with them a letter from Dr. 


Alexander Mackenzy, dated Auguſt 9, 1771, con- 
taining the following account. 
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Ihe Caſtle-Loed is a ſtrong ſulphureous mine- 
ral water; when taken up from the ſpring, it is 
as pure and tranſparent as the cleareſt rock water ; 
but if kept in an open veſſel, or an ill. corked 
bottle, it ſoon becomes of a milky fort of foulneſs, 


and it loſes its ſtrong ſulphureous ſmell in twenty- 
four hours. « 


The bottom of the well, and of th channel 


which conveys its water from thence, is black, as 
if dyed with ink; and the leaves of the aller 


buſhes that fall into the well, or into its channel, 
ſoon contract a blackiſh colour in the water; but 


when taken out, and dried in the ſun or ſhade, 


appear covered with a whitiſh duſt, which is un- 
doubtedly fulphur ; for, by burning one or more 
on an ignited ſhove], or clear live coal, they pro- 


duce a blue flame, and emit a very ſuffocating 


ſulphureous ſmell. 
« All that I can learn of the operation of this 
water, from ſome ſenſible people of credit and 
obſervation, who have drunk it this as well as for- 
mer ſeaſons, is, that it very ſenſibly increaſes the 
urine, and ſometimes remarkably opens the pores; 
but I do not find, from the report of any, that it 
purges, though drunk to the quantity of three, 
ſometimes of four, Engliſh quarts in the day. 
Almoſt every perſon remarks, that it whets the 
appetite, and fits light on the ſtomach. I have 
been told by ſeveral, that they have had head- 
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achs immediately after drinking their morning 
bottle, but of no long duration, nor to any great 
degree. 

It is impoſſible to ſay with certainty the num- 
ber of cures theſe waters have made, or what par- 
ticular Caſes have received moſt benefit from 
uſing them ; for every perſon in the county pre- 
ſcribes the water for themſelves, and runs to the 
well, or ſends for the water, for every complaint, 
acute and chronic. 

J have indeed myſelf directed ſeveral people 


with various complaints to drink them. Some 


very foul faces have been quite cleared ; and, at 
this time, a gentleman's ſon, nine years of age, 
with a herpes round the neck, which had proved 
extremely obſtinate to other means, has got a per- 
fect cure by drinking and waſhing with them; 
and his fiſter, a young lady of eighteen, who, from 
an untoward recovery from the meaſles and ſmall- 
pox, fell into a ſort of habitual eryſipelas on the 
face, head, breaſt and arms, is now uſing them, 
and, I think, with evident advantage. Some foul 
ulcers on the legs, and one with every appearance 
of a carious thigh bone, have been perfectly cured. 
And a ſervant-maid in my own family, who had 
been for ſeveral years, periocically in the winter, 
afflicted with ſevere rheumatic pains in her arms 
and ſhoulders, received remarkable benefit from 
this water, one ſummer; in ſo much, that the 
winter ſucceeding the had little or none of her 
rheumatic pains, and her appetite and digeſtion 
were much improved. 2 
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So far Dr. Mackenzy. From others I have been 
informed, that this water has been uſed with ſucceſs 
in many of thoſe cutaneous diſorders commonly called. 
ſcorbutic, and in curing the itch. 

In order to diſcover the particular contents of this 
water, I began to examine the bottles, which had 
been ſent me, on Tueſday, the 1oth of September, 
which was about five weeks after the water had been 
taken up from the well. The bottles were all well 
corked, and the tops of the bottles had been dipt 
into melted wax ſo ſoon as they had been corked. 
The water was as clear and limpid as the pureſt rock 
water. It had till a very ſtrong ſulphureous ſmell 
and taſte ; but it had no other but a ſulphureous taſte, 
and it made no impreſſion, on the tongue, of ſea or 
any other falt. : 

Some of it was poured into different glaſſes and tea- 
cups, and different things put into each. 

Syrup of violets became ſlowly green. 

A watery tincture of galls occaſioned no particular 
change of colour, but brought a variegated ſcum, of 
the colour of a pigeon's breaſt, to the ſurface. 

A diluted ſpirit of vitriol mixed ſmoothly, and oc 
caſioned no white cloud, nor more emotion or cloud 
than if it had been dropt into diſtilled water, only 
foon after a number of air bubbles collected at the 
bottom and fides of the glaſs ; and the fame thing 
happened, when ſome drops of the ſtrong oil of vi- 
trio] were mixed with another parcel of the water. 

Each drop of a ſolution of pure cryſtalliſed na- 
tive foſſil alkali occaſioned a white cloud, and a 
white precipitate fell-to the bottom of the glaſs ; but. 
each drop of a ſolution of falt of tartar cauſed a dark 


brown 
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brown-coloured cloud, with a precipitate of the ſame 
colour. 3 
A ſhilling and a ſixpence, put into two different 
tea- cups, were preſently tarniſhed, and became of a 
very dark colour. | 

Each drop of a ſolution of filver in ſpicit of nitre, 
occaſioned a dark brown or blackiſh cloud, and fell 
in form of a black precipitate to the. bottom of the 

laſs. 
- Some very white ſaccharum ſaturni turned imme- 
diately black, and precipitated in form of a black 
powder to the bottom of the glaſs. | 

Four pounds ſeven ounces and fix drachms, (or 
Ixxi ounces vi drachms) were poured into a ſtone 
baſon, which was put on a ſand heat to evaporate 
with a ſlow fire. 

As ſoon as the water became warm, it loſt its 
ſtrong ſulphureous ſmell, and there appeared ſome 
flakes of a dark brown light earth, which dropt to 
the bottom. After about one half was evaporated, 
a very thin pellicle was obſerved on the ſurface, 
which precipitated to the bottom, and when it was 
reduced to about a pint (lib. i.), it was filtrated 
through paper, and about 24 gr. of a dark grey 
infipid ſediment was ſeparated. This ſediment 
was compoſed of the dark coloured earthy flakes, 
which were obſerved lo toon as the water had become 
warm, and of a ſmall quantity of a whitiſh, infipid 
gritty matter, which had formed the very fine thin 
pellicle. Some of it being thrown into diſtilled wa- 
ter, and oil of vitriol dropt into it, an efferveſ- 
cence enſued, and the black earthy part diſſolved, 
though the reſt remained inſoluble; hence the firſt 

e part, 
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part, or black earth, ſhould ſeem to be of the ab- 


ſorbent kind, the other an inſoluble earth, or a ſe- 


lenite. Whether the firſt earth was originally diſ- 
ſolved in the water by means of air, or whether it was 
only light particles of earth, which had been blown 
into the well, and only ſuſpended, I ſhall not take 


upon me to determine; but, in looking at the water 


of another bottle, which was not uſed in this ex- 
periment, I obſerved, that although the water ap- 
peared quite tranſparent, yet that it contained ſome 
particles of light earth ſuſpended; however, theſe 
might have been originally diſſolved by means of air, 
but ſeparated afterwards. 

The remaining water was put into a ſmall baſon, 
and ſet again on a ſand heat to evaporate; when it 


was reduced to about three ounces, a pretty firm 


pellicle appeared, and it was ſet in a cool place for 
twenty-four hours ; at the end of which time, it was 
examined ; and, beſides the pellicle which had formed 
on the ſurface, a thin white lamellated and granu- 
lated cruſt had formed, and attached itſelf to the 
bottom and ſides of the baſon. Theſe being all ſe- 
parated, the whole was thrown into a filter ; and 
when the water had paſſed, and the coffin was dry, 
there was found remaining gr. xi. of a very white, 
infipid gritty ſediment. This ſediment in the mouth 
feels gritty, and has no taſte, being quite inſipid ; 
when ſome of it was put into a glaſs with diſtilled 
water, and a few drops of oil of vitriol mixed with 
it, a very flight efferveſcence enſued ; but almoſt the 


whole remained undiſſolved, and appeared to be ſe- 
lenite. 


The 
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The water, being again ſet to evaporate, was re- 
duced to leſs than an ounce, when it was again fil- 
tred, and gr. ii ſs. of a reſiduum ſeparated. This 
ſediment appeared to be nearly of the fame nature as 
the former ; but, on putting it into the mouth, I 
thought I could perceive ſomewhat, though very little, 
of a faltiſh taſte, and when thrown into water, it 
remained all undiffolved. \ 
The ſmall quantity of water which was left, was 
next evaporated to dryneſs, and there remained in 
the tea-cup gr. xvii. of a yellowiſh matter, compoſed. 
of the thin lamellæ of ſome ſalt, and a yellow unc- 
tuous or oily ſubſtance. It had roſe into bliſters, and 
emitted a very ſtrong ſmell of ſulphur, while it yet 
remained hot. | 

Some of the ſaline matter, being put into- a folu- 
tion of the cauſtic alkali in diſtilled water, occaſioned 
a white cloud ; and the ſame thing happened when 
ſome of it was mixed with ſolutions of filver in the 
nitrous acid, and of corroſive ſublimate in diſtilled 
Water. 

In order to ſeparate the ſalt from the yellow oily 
matter, the ſediment was thrown into and diſſolved 
in an ounce of diſtilled water, and then paſſed 
through filtring paper, and evaporated to a pellicle ; 
after which, it was ſet in a cool place for forty-eight 
hours, in which time a cryſtallilation took place, 
and I ſeparated very near pr. xii, of a ſalt fimilar, in 
every reſpect, to that of Glauber ; but it had ſtill a 
little of the yellow oily matter adhering to it. This 
ſalt had a cool bitter taſte; it diffolved eaſily in diſ- 
tilled water, and when ſome of the native foſſil al- 
kali was added to this ſolution, it remained clear; 

though. 
—_ 


=_ though when a ſolution of the cauftic vegetable alkali 
1 was added, each drop occaſioned a white cloud. 
= Some drops of oil of vitriol, let fall on ſome of this 
= falt, occaſioned no efferveſcence, nor raiſed any fumes ; 
| " and when ſome of it was put on a red hot poker, it 
il roſe into bliſters, and did not crackle. From all 
4 which I conclude, that this was a true Glauber 
lalt. | 
it After this ſalt was ſeparated, the remaining liquor 
| was left in the tea-cup, and, at the end of four days, 
it concreted into a yellow cake, which ſtill contained 
a good deal of a ſalt; it weighed gr. ix. ſo that there 
had been a great increaſe of weight, from the water 
the ſalts had taken up in their cryſtalliſation. This 
matter was extremely bitter, and had likewiſe a cool- 
ing faline taſte. Some of it, put on a red-hot poker, 
melted, and roſe into bliſters; it emitted a little 
ſmoak, but did not flame; and it had ſuch a very 
ſlight ſulphureous ſmell, that it was doubtful whe- 
ther it proceeded from the yellow matter or the ig- 
nited iron; it burnt to a black coal, which taſted 
ſomewhat ſaltiſh. Some oil of vitriol dropt on ſome 
of this matter occaſioned very little efferveſcence, 
but raiſed a ſtrong pungent acid ſmell, which I at 
firſt imagined muſt be that of ſea falt; but, from 
the few marks I have obſerved of the exiſtence of 
la this ſalt in a perfect ſtate in theſe waters, I have 
| ls ſince thought, that it might be that of a volatile vi- 
SG || triolic acid, which had been formed by the union of 
i ſome of the acid of the Glauber ſalt, with a ſul- 
| phureous or oily matter, and diflodged by the addi- 
tion of a fixed acid of the fame kind, though perhaps 
'* there may be a pittance of a calculareous marine falt 


( in 
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in the yellow ley mixed with the Glauber ſalt. 
Having accidentally added a ſolution of cauſtic alkali 
to this mixture of the yellow matter, and vitriolic 
acid, it emitted immediately a ftrong ſmell of hepar 
ſulphuris. This yellow matter I take to be com- 
poſed of a Glauber ſalt, and a yellow oily matter 
- common to almoſt every water, though perhaps in 
larger proportion in this than in many others; but 
whether it contains a pittance of ſea falt, I think is 
doubtful; and what makes me ſtill doubt the more, 
is my having fince evaporated 44 ounces of the water, 
from which I obtained gr. x. of refiduum, when the 
water was at laſt evaporated to dryneſs, which I threw 
likewiſe into diftilled water, and the moſt of it paſſed 
the filtre, and concreted into pure cryſtals, reſem- 
bling thoſe of Glauber ſalt, leaving but a very 
{mall pittance of a yellow oily matter behind. Ho. 
ever, it will be neceſſary to have a pretty large quan- 
tity of this laſt reſiduum, to determine with preciſion 
the nature of every ingredient in its compoſition, and 
the exact proportion of each. 

Having tried as many experiments as I could, with 
the ſmall quantity of this yellow matter I had, I laſt 
of all examined the cotiin through which the ſalts 
and it had paſſed. After it was dry, I found that it 
nad increaſed pr. ii. in weight, and that it was co- 
vered in the inſide, with a yellowiſh powder. When 
part of the paper, with this powder, was lighted with 
a candle, and the flame extinguithed, it ſmelt ſtrong 
of ſulphur; and, on rubbing a ſhilling with another 
bit of the paper, it immediately tinged it yellow, as: 
pure. ſulphur would have done. From whence, I. 
think, we have reaſon to conclude, that this powder 
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contains more or leſs of a true genuine ſulphur, or, 
at leaſt, of a ſulphureous matter. 

From what has been faid, it appears, that this is 
one of the ſtrongeſt ſulphureous waters hitherto 
found in Great Britain, though I make no doubt but 
that there are many ſuch which have not hitherto 
been examined : That, in its natural ſtate, it 1s 
highly impregnated with a volatile ſulphureous va- 


pour, which evaporates ſoon when expoſed to the 


open air, and flies off immediately when expoſed to 
heat; and that the water then loſes its ſtrong ſul- 
phureous ſmell and taſte, though we have the ſtrongeſt 
reaſon to ſuſpect that it ſtill contains a ſulphureous 
matter diſſolved in it, by ſome means hitherto unknown 


to us; for it neither contains an alkaline ſalt nor quick- 


lime, the two only ſubſtances we hitherto know to be 
capable of diſſolving ſulphur, and keeping it ſuſpended 
in water : That it lets drop to the bottom of the well, 
and of its channels, a fine powder of ſulphur, which 
adheres to the leaves and branches of trees found 
there. 8 

As this water contains but very little purging ſalt, 
and does not operate by ſtool, ſea water, or ſome 
purging ſalt, may be added to the firſt glaſſes drank 
in a morning, when purging 1s required. Equal 
parts of the Caſtle-Loed and fea water mixed to- 
gether, make a water in moſt reſpects ſimilar to the 
Harrowgate ; and probably will be found to anſwer 
in moſt caſes where the Harrowgate has been found 
uſeful; and it may oſten be uſed with more advantage 
than the purging ſulphureous waters, as they ſome- 
times purge people of weak conſtitutions too freely, 
and weaken them too much. 


Of 
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Of the ſulphuteous Mineral Water of Fairburn. 


Dr. Mackenzy in his letter mentioned no more of 
this than that he believed it to be a weaker water, 
of the ſame nature as the Caſtle-Loed. 

I ſubjected it to the ſame tryals, as it: on opening 
the bottles, it emitted a ſtrong ſulphureous ſmell, 
tinged filver, and produced nearly the fame ap- 
pearances as the Caſtle-Loed when mixed with the 
ſame ſubſtances, only it remained clear when a ſo- 
lution of the true foſſil alkali was mixed with 
it; the cauſtic vegetable alkali occaſioned a very 
ſmall light, darkiſh cloud, and precipitated but a 
very ſmall quantity of a very light ſediment, o- 
ing, as appeared afterwards, to this water containing 
an abſorbent or calcarious earth, which probably 
was ſuſpended by air, and but very little if any 
felenite. 

I evaporated Hb. viii. drachm. 1. ſcrup. 1. (or 128 
ounces, four ſcruples) of this water with a ſlow fire. 
When it was evaporated to one half, it was filtrated 
through paper; which. operation was repeated again, 
when reduced to three ounces ; after which the re- 
mainder was evaporated to dryneſs, and the folid 
matter left, thrown into diſtilled water, filtrated 
again through paper, and evaporated to a pellicle, 
and ſet in a cool place for the falts to cryſtalliſe. 

By theſe operations, I obtained near gr. ii. of a 
dark coloured light earth, which efferveſced with 
acids, and diſſolved; gr. xv. of a white calcariou earth, 
which efferveſced with and diffolved in the vitriolic 
acid ;—and gr. xxiv, of Glauber falts mixed with a 
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yellow oily matter; but I got no ſelenites, nor any 
matter which coloured ſilver, or I had any reaſon to 
ſuſpect to be ſulphur. 
Some of the ſalt was diſſolved in diſtilled water, 


and different liquors were dropt into different parcels 
of it. 


* 
* 


Syrup of violets became immediately of a green 


colour. 


Each drop of a ſolution of filver:in the nitrous acid, 


occaſioned. a bluiſh white. cloud, which. fell to the 


bottom. 


The ſolution of the foſſil alkali mixed clear, as did 


a ſolution of ſalt of tartar, but each drop of a ſolu- 


tion of common cauſtic alkali gave a white cloud; 
ſome oil of vitriel dropt on a little of this ſalt effer- 


veſced, and emitted acid fumes, while it yet was 
good deal of the yellow. oily matter; 


mixed with a 
but after the ſalt was diſſolved in diſtilled water, and 
again cryſtalliſed, and freed of moſt of this yellow. 


matter, no fumes were. to be obſerved ; and the acid 


ſmell was extremely. faint when ſtrong ſpirit or oil 
of vitriol was dropt upon it. 
This, though it does not. ap 
ſtrong ſulphureous water as the Caſtle-Loed, yet it 
may have its uſes, and be ſerviceable to thoſe wha 
have not an opportunity of uſing the other; and it. 
may perhaps be uſeful in ſome cates, where the other 
may not agree. 


Of the Salt Purging Water of Pitkeathly, in the 
County of Perth. 


There are but few falt purging waters, which, 
have hitherto been diſcoyered in Scotland; the. 
Pitkeath]y, 


pear to. be ſuch a 


„ 
Pitkeathly, ſituated about fix miles from the town of 
Perth, is the one in moſt efteem, and the moſt fre- 
quented. 

As no particular treatiſe has been publiſhed on 
theſe waters, and I wiſhed to know their particular 
nature and contents, I wrote to his Grace the Duke 
of Athol, whoſe ſeat of Dunkeld is within 14 or 
15 miles of the wells, and begged the favour of 
him, to aſk ſome of the phyſical people in the 
neighbourhood to examine thefe waters, and to ſend 
me an account of them ; and in conſequence there- 
of, his Grace was fo obliging as to ſend me a letter 
from Dr. Wood, of Perth, giving the following de- 
ſcription of them ; and afterwards fix bottles of the 
water, which arrived in ſpring 1771. 

« The ſpring riſes in a very low marſhy ground, 
« undiſtinguiſhable from any other; but, by the taſte 
« of its water, it is generally believed to contain 
te no mineral principle, but a ſmall proportion of 
« marine falts. It acquires ſomewhat of a putrid 
« taſte by keeping, but retains its purging quality; 
C and it keeps much better in open, than in corked 
«© bottles. | * 4 

« It pur ently, and without griping. An 
adult 1 8 Finks commonly a bottle — a half, 
4 or two bottles, of a morning. FS 
In ſcrophulous and ſcorbutic habits, it is cer- 
«« tainly a moſt uſeful water. | 

« A new ſpring has been lately diſcovered about 
© two or three hundred yards from the old one, 
« but its waters ſeem to be much of the ſame 
<« ſtrength and quality as the former.“ 
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ſuſpect to be owing to a fermentation 
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Since receiving the above account, I wrote to Dr- 
Wood, and begged to know of him what propor- 


tion of ſea ſalts theſe waters contained, and whether 
they had any mixture of a bittern in their compoſi- 
tion; and I had the following anſwer, dated Oct. 
a LETS. 
_ «© Since, Fxeceived your letter, I evaporated a 
« Scotch pint (Lib. iv.) of theſe waters in a white 
« ſtone baſon, and I obtained two drachms of a 
« ſalt, which always run per deliquium,, and. would 
„ not cryſtalliſe. I ſhall try it again in the ſum- 
% mer, as at this ſeaſon the air, being much charged 
« with watery particles, may have prevented the 
« cryſtallifation. By dropping a ſolution of potaſn 
« into three Scotch pints (lib. xii.) of the waters, 
J got eighty five grains of a very fine magneſia. 
The fix bottles of this water which, were ſent to 
me, arriving at a tinge when IJ was much engaged, 
they remained for ſeveral months in the hamper in. 
which they were originally packed; and I did not. 
try any experiment with the water till the 2d of 
October laſt. It was then clear and tranſparent as: 
the pureſt rock water, only it ſeemed. to have ſome. 
few. particles of light earth ſwimming through it. 
It had then a fetid ſulphureous, ſmell, reſembling. 
ſomewhat that of a foul gun or of rotten eggs, and 
it tinged filver in the ſame way as the ſulphureous 
waters beforementioned; and it had a ſulphureaus and. 
wh ſaltiſh taſte. This fetid ſulphureous ſmell, 
taſte, and property of tinging filver, which this as 
well as molt other. ſalt waters acquire by keeping, I. 
4 * — place in 
the water, and flightly uniting fome of the fine oily 
matter: 


* 
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matter with ſome of the acid of the falts which 
theſe waters conmuin, and thus forming a ſulphureous 
vapour which is volatile while they remain lightly 
united, but which by a more intimate union would 
form a real fixed ſulphur. From Dr: Wood's ac- 
count of this water, it is evident that this fetid va-- 
pour, or at leaſt the principles which form it, are 
volatile; for, he ſays, the water keeps much better 
in open than in corked bottles. | 
ch drop of a ſolution of the foffil as well as of 

the vegetable alkali occaſioned a thick white cloud, 
that fell to the bottom of the glaſs. And each 
drop of a ſolution of filver in the nitrous acid gave 
a milky cloud. Syrup of violets became green, and 
an infuſion. of galls occaſioned no particular change 
of colour. | 
A hundred and two ounces,. three drachms and a 
ſcruple (or lib. vi. unc. vi, dr. 3. ſcrup. 1.) were 


put into a large ſtone baſon, and ſet on a ſand heat to 


evaporate with a ſlow fire. 
As ſoon as the water was warm, it let drop a light 
dark coloured earth, which gathered in ſmall: heaps 
ati the bottom of the baſon; and during this time, 
the water threw up fome air bubbles to its ſurface ;. 
when it was evaporated to about a pint (lib. i.) it was 
taken off the fire; and filtrated through paper: the cof- 
fin through which. it paſſed, after being dryed, was 
found to have acquired 21 grains of additional weight; 
though I couid not collect more than 3 gr. of a ſtone 
grey coloured earth, which proved to be of the abſor- 
bent or calcarious kind, for it efferveſced with and diſ- 
ſolved in the vitriolic acid; the remaining additional 
weight of the coſſim, I believe; depended on ſome of. 
7 the 
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the ſalts of the water being taken up by the ſpungy 
filtrating paper. | 


After this, the water was again ſet on the ſand heat 
and evaporated till a pellicle appeared on the ſur- 
face ; and during the evaporation it threw up a great 
number of air bubbles: after this, it was ſet in a cool 
place for three days, at the end of which time there 


appeared a quantity of thin lamellæ, mixed with a 
ſmall granulated falt, covered with a light coloured yel- 


lowiſh liquor; theſe I ſeparated, and threw the liquor 
into filtrating paper; and by theſe operations I got 
534 grains of a Salt which taſted ſharp and ſalt, beſides 
what had been taken up by the coffin, which had 
increaſed gr. 9. in weight more than T had got of 
falt. This ſalt being put in a tea cup appeared next 
day white, and had contracted a little moiſture, but 
did not run per deliquium. | 0 

The remaining water which was now a yellowiſh 
ley, was again evaporated to a pellicle, and I ſeparated a 
quantity of white falt in lamellæ, which remained 
moiſt, till it was ſet in a tea cup on the ſand heat 
and evaporated to dryneſs, when it weighed one 
drachm and 14 grains; this falt attracted mere 
moiſture than the former, and ſeemed at firſt as if 
it would run ſoon per deliquium; but the next day 
it remained in the ſame ſtate. . 

As I imagined that both this and the ſalt before 
ſeparated was moſtly ſea falt mixed with: a bittern 
and oily matter, which prevented the cryſtallifation ; 
I diſſolved the whole of both in diftilled water, and 
evaporated with a very flow fire till a cryſtalliſation 
began to appear, and then ſet it in a cool place, and got 
ſame large perfect cryſtals of ſea ſalt, and by repeat- 


ing 
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ing this ſeveral times, I obtained a full drachm of 


perfect cryſtals, which diminiſhed in their ſize as the 
oceſs advanced; and afterwards a ſcruple more of 


thin lamellæ, which on examining with a magnifying 
glaſs appeared to be made up of ſmall ſquare cryſtals; 


there remained a ſmall quantity of a falt ley, which 
probably would have yielded a few more ſuch lamellæ. 
The liquor. which remained after the two firſt 

cels-of ſalt were ſeparated, was next evaporated ;, 
but no pellicle appearing, the operation was continued 


till it was quite dry, when it formed one tranſparent 
yellow or amber-coloured ſalt cake, which weighed 


one drachm and 34 grains. This falt on being put 


into a tea cup, prefently began to run per delrguium, 


and diſſolved entirely by ſtanding in a cupboard which 


was in a room where there was a fire; but the fire 


having been let out in the evening, and the night 
proving. cold, I found next morning that a cryſtalliſa- 
tion had taken place, for there was a cryſtalliſed cake 
at the bottom of the cup, which was covered with an 
amber coloured ley; it at firſt ſeemed to be all one 
piece, with a number of ſmall points ſtanding up on 
its ſurfaces; but on reclining the tea cup to a fide, it 
then appeared to be made entirely up of a number of 
oblong 1 about the length of a barley- corn, but 
not ſo thick, and that the points be forementioned 
were the ends of theſe cryſtals. Not having time to 
examine them particularly in the morning, and to 
know their exact figure and number of fides, I ſet 
them by, till I ſhould come home again about one 
o-clock ; but the day proving warm, they were moſt- 
ly diſſolved before that time. 

Oil of vitriol, dropt into a tea cup in which there 


was ſome of this ley, immediately occaſioned a white 
| g | firm. 
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_#irm coagulum like chalk, which was inſoluble in wa- 


ter, and, when well waſhed and freed of its acid, felt 
gritty and was quite inſipid in the mouth; this is 
certainly a ſelenites formed by the earth of this ley | 
and the vitriolic acid. 

From this account of the Pitkeathly waters, it ap- 
pears that lib. vi. unc. vi. dr. 3. ſer. 1. beſides a few 
grains of an abſorbent or calcarious earth, contain 
three drachms, 41 J grains (beſides what was loſt in 
filtrating and other operations) of a ſaline matter, of 
which near two thirds were ſea falt, the reſt a bittern 
or ſalt with an earthy baſis, which concreted by the 
force of fire into a yellow ſaline maſs, that runs 


ſoon per deliquium, and cryſtallifes though with dif- 
ficul 

The ſmall quantity I had of reſiduum dense 
my being able to determine with preciſion, the exact 
proportion of ſea ſalt and of this bittern; neither 
was I, for the ſame reaſon, able to determine whether 
this bittern or ley was all made ap of a calcarious 
marine, with an oily matter common to all waters, 
or whether it contained likewiſe a ſal catharticum 
amarum with a vitriolic acid. 
From the acid of vitriol for 
lenites with the earthy baſis of this bittern, it is evi- 
dent, that at leaſt all the earthy baſts is not a mag- 
neſia, ſuch as makes the baſis * the ſal catharticum 
amarum of the ſhops, or what goes by the name of 
Epſom ſalts, otherwiſe it would 12 formed a ſalt 


ming an inſoluble ſe- 


_ eaſily ſoluble in water. 


IV. Extract 
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IV. Extract of a Letter from Mr. George 
Witchell, F. R. S. and Maſter of the 
Royal Academy at Portſmouth, zo Charles 
Morton, M. D. Sec. R. S. incloſing ſome 
Account of a Solar Eclipſe obſerved at 
George's Iſland, by Captain Wallis; and 
ſeveral Aſtronomical Obſervations made at 
Portſmouth. 


To Cha. Morton, Sec. R. 8. Ke. 


S4R,. 


Read Feb. 13, I Beg the favour of you to lay before 
N the Royal Society, an extract of & 
letter to me from Captain Wallis, containing an ob- 
ſervation of a ſolar eclipſe, which happened during 
his ſtay at George's Iſland, from which I have cal- 
culated the difference of meridians between that 
place and Greenwich. 

To this I have ſubjoined forme aſtronomical ob- 
ſervations, which have been made here by Mr. Brad- 
ley and myſelf, both before and fince the building 
of the Obſervatory belonging to the Academy ; 
which, if they ſhould prove acceptable to the Royal 


Society, will induce us to take every opportunity of 
Vol. LXII. 3 con- 
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continuing to tranſmit them, as we ſhall always 
eſteem it a peculiar happineſs to be able to contri- 
bute any thing, that may be deemed worthy of their 
notice. f 


Iam, SIR, 
Your molt obedient, 


humble ſervant; 
Royal Academy, Portfmouth, 
Angu® $ 177.3 G. Witchell. 


Extract of a Letter from Captain Wallis, 
June 2oth, 1771. 


« Saturday, July 25th, 1767, being at 
* anchor in his Majeſty's ſhip Dolphin in harbour, 
e went on ſhore on a low point of land, not above 


* four feet higher than the ſea, and obſerved an 


« eclipſe of the Sun, as below. Latitude, by the 


« mean of many obſervations, 17 3o' South, lon- 


« gitude, by various obſervations of the diſtance of: 


te the Sun from the Moon, between 149 30“ and 
« 149 50' Weſt from London. 


_ 


—— 


« By 


— T8] 


By the maſter's watch at 7 6 ©] A. M. the Q's altitude was 8* 43 on the quadrant, | 4 
« By my watch alt . 7 3 20 without any correction. Hence the app. time | 7 5 


55 


| By the maſter's watch at 8 1 3 ©] A.M. the O's altitude was 220 74 on the — Gs $4 36 
„By my watch at +. 8 10 12 without any correction. ence che app. time 
3 Ul 


"or 2 


« 'The eclipſe began, by the maſter's watch, at. 6 52 30 | 
% RCP 7 A. M. Apparent time, 6 51 50 


Ihe end of the eclipſe, by the maſter's watch, at 8 1 48] , N 8 1 0 
%%% ²⁰ ˙AðDꝛ 999 „ We: 


— 


„% Duration 1 9 10 


« We were not certain of the inſtant of the beginning of the eclipſe, from a little negligence ; but 
very certain of the end.“ 


RE M AR k. 


As the Sun's altitudes are given, without any 
correction, I ſuppoſe they were taken by bring- 
ing down the image of the Sun, till it appeared 
biſected by the viſible horizon: I have therefore 
recomputed the time, by allowing for the dip and 
refraction, which, together, amount to 8“. This 
correction makes the apparent time of the beginning 
6* 51” 12”, and the end 8* of 37”; hence the du- 
ration of the eclipſe was 1 g' 25”; but, by a care- 
ful computation from Mayer's new Tables, the du- 
ration ſhould have been 1* 17 20%, which is al- 
moſt about 4“ longer than the obſervation aftords ; 
but, as it is remarked that the beginning was not 
exactly taken, and the Moon entering very obliquely 
on the Sun, the defect in 4 would be but little. It 
ſeems moſ} reaſonable to attribute the whole of the 
error to the beginning of the eclipſe. I have there- 
fore deduced the longitude from the end, and 


i Y make 
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make it to be 9 55 55“ Weſt from Greenwich, or 
148* 58/3, which is 4171 leſs than the mean reſult 
of the lunar obſervations, which, conſidering all 
circumſtances, is not, in my opinion, a very great 
difference for the firſt obſervations that were ever. 
made upon this iſland. 


Aſtronomical Obſervations made at the Royal Aca-- 
demy, Portſmouth. 


1769. May gth, at 8* 13” 9”, apparent time, Mr. 
Bradley obſerved the immerſion of & IL ö by the 
Moon, uncertain to a few minutes, on account 
of the ſtrong twilight. The emerſion was not 
taken. 

The tranſit of Venus, and ſolar eclipſe, next morn- 
ing, were both obſerved here; but, having then 


no better inſtrument for determining the going of 


the clock, than an indifferent Hadley's ſextant, I 


do not think the obſervations worthy of being laid 
before the Society; and, for the ſame reaſon, omit. 


the obſervations of the comet, 


1770. April 7th, at 11* 23' 33”, apparent time, 
by Mr. Bradley's obſervation, the Moon occulted 
*. My time was within 2” or. 37“ the ſame; 
but we did. not obſerve the emerſion. This oc- 


cultation was obſerved both at Greenwich, by Mr. 


Maſkelyne, and at Oxford, by Profeſſor Hornſby ; 


by comparing which, it appears that this place is 
Welt of Greenwich 4” 24/1 of time, and that 
Qx;ord is Weſt of Greenwich 4” 58“. 


. I 77D. 


is 
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177. April 28, at q 48“ 13”, apparent time, Mr. 
Bradley and I, both at the ſame inſtant, obſerved 
the immerſion of 7 & by the Moon. The emer- 
ſion was not taken. By comparing this with Mr. 
Maſkelyne's obſervation, our longitude comes out 
4 23% Weſt from Greenwich. 

1570. July 21ſt is marked for an eclipſe of Juptiter's - 
fourth ſatellite in the Nautical Almanac ; but the - 
Connoiſſance des Temps notes it as a conjunction 
only, and remarks, that the ſatellite would raſe 
the ſhadow, without diſappearing ; which we 
found to be true, for we both ſaw the ſatellite - 
the whole time which is marked for its dura- 


tion, though, at the middle, it appeared extremely . 
faint. , 


Theſe obfervations were made before our Obſer- - 
vatory was finiſhed ; but that being completed in the 
month of September, and furniſhed with an excel- 
lent (though ſmall) mural quadrant and tranfit in- 
ſtrument, both made by that eminent artiſt Mr. John 

Bird, we began to obſerve meridian tranſits, from 
which I ſhall ſele& thoſe that were made for deter- 
: mining the ſolſtices, and the oppoſitions of the three 
43 ſuperiour planets, which I ſhall tranſcribe, juſt as 
they were taken, excepting only making the ne. 


cetlary allowance for the error of the line of col» - 
limation. 


Obſervations ; v 


; „% ** 2 
"a « 
_ 
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Obſervations for determining the Solſtices. 


\pp. zen. dif App. zen. dift.] Baro- 
the O's V. L. of the O's L. L. meter. 


1 1 li. 


She ES. 3 " — — 


1770. Dec. 9. 73 21 40-3173 54 6.1 29.76 37 73 37 527 
12.73 36 41.34 9 25.0 29.78 46 73 53 3-4 
14. 73 44 22.0 74 16 5 2 29.87 | 44+ 74 © 40.1 
21.73 56 41.0 ½%4 29 13.1 29.37 | 43+ 74 12 57.0 
22.173 56 20.0 ½%4 29 8.1 29.04 | 384 74 12 44-0 
29. [73 42 27-274 15 0.4|29.62 | 484 |73 58 438 
177t. Jan. 3. [73 18 18.0|73 51 3.6|29.23 | 46 73 34 40. 


1771. June 18.27 5 45. 


27 37 42.2 29·82 64+ 27 21 43.8 


—— — 
a ——-» 


— .. 


19. 127 4 52.77 36 32.1 30.03 | 66E 27 20 42-4 
20 j27 3 52.07 35 44-4| 30-11 | 71+ 27 19 48.2 
21.27 3 33.67 35 260] 30.12 | 70 127 19 29.8 
22. [27 3 51.0127 35 29.430. 11 674 |27 19 40.2 
24. [27 $ 17-1 27 37 3-5| 30.06 | 67 27 21 10.3 
25.27 6 43.2127 38 32.0 39-24 721 27 22 37.6 


— 


true zenith diſtance of the Sun's center, at the 574 16 13.4 
Winter Solſtice, to be . - * . . . . . . 


By comparing theſe obſervations together, I make we . 
And at the Summer Solſtice : "RF rc ot oY © 27 19 51.6 


Therefore , the diſtance of the tropics . 8 46 5 6 21 8 
8 Half 23 28 10.9 
By Mr. Mayer's Tables, the decrement of the — 


quity, in three months, is . . o . - * * . Go 


4 - . 


— 


Hence the mean obliquity, December 21, 1770 23 28 11.0 
. +>. 4 a 2-28. dal 


Therefore, the latitude of the Obſervatory, by theſe . 
obſervations, is ff , ˙¾˙ 8 10 5 7 s '\ 50 48 2.4 North. 


The above obſervations were chiefly taken by Mr. Bradley. Thoſe which 
follow are what I took about the time of the late oppoſitions of the ſuperior 
planets, in which, as well as the preceding obſervations, the apparent zenith 
Giliances are thoſe which were taken by the g6th arc, on which we chiefly 


depend, though the difference · between the two arcs ſeldom ariſes to more 
than three or tour ſeconds, 
For 
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For the Oppoſition of the & and g. 


Time per clock.| 


— Tranfits. 


[App. zen. ain Barom. 


— — — BE: — — ——ů— — 


= 
24 38 1 29.76 


O / H 


1 
1 
1 


24 41 6.0! 29.87 | 
4 1 


, 


* 
— — . -. — ſ— — — — . — _— 


24 36 55-5 | 29-80 


— 


* m— 


| 


— 18 29.91 ! 


24 36 30 


| h F-: 0 


| 


Time per clock. 
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For the Oppoſition of the #3 and B. 


| App. zen. diſt. 


— — 


- Saturn paſſed the middle wire. 


16 a6—j — 


5% Wy, HH 


2 48 20,3] 2 
3 4 THT 6 by 


2 


1 
16 264 


. Saturn 


Hydræ. 


32 46. 53.4 


— 


7-| 8 32 58+ 
59 572 
929 4 


Saturn 


lo Leonis.. 


- Leonis.. 


D ; 


32 39 27.6 o. 


8 59 15 
9 16 32 


Saturn 


z Hydræ. 
2 Leonis. 


29? $77 


[52.35 9.5 
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Por the Oppoſition of G and . 
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App. zen. diſt. ]) 


: Days. . | | „ 
11771. July 12. 16 15 41 Antares paſſed the middle wire. 
18 © 214 % Sagittarii. 
9 44—]n Serpentis, 
14 7+ N Sagittarii. 


119 39 84 EF Jupiter 1 2 . 72 40 43-8 


13.7 28 524 | © 's preceding limb. | 
31 8+| O's following limb. = 


p - — = 
- - * — — — 
— — — — — : — — — —_— yy —ů— —_— ry 
* 


fl 119 39 34 | Jupane J) 
| 14. 7 32:53 1 O's — lienb. Wh 95 
4 35 10+] ©'s following limb. 
| | 119 37 59 — 22322 o 8 43 23 
| ff dc. [7 0 £6.45 Oy receting limb. | | 
NH : 39 12 | O's following limb. | 
1 | 1:6.15 35 ＋7 Antares. | 
1 1 19 37 3 0 Jupiter . ey RP Ys 72 44 57.1 
#4 [ 17.7 44 56—| O's — 3 ; 
| 47 12+] O's following limb. 
|; 916 15 31 Antares. | 
| 7 'P9 36 14% Jupiter a STS R 1 72 47 50.7 
ö | 23.8 8 46 | O's preceding limb. ; 
1 | Bs 07 | O's following limb. 


16 15 194 | Antares. 
| T 72 55 47-3] 


—_ 


— 
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tv 
+ 

0 


An Occultation of x Libræ by the Moon. 
| App. time. 


Day. | h 8-0 
- 777+ April 2, atji3 7 94 | a Librz emerged from the Moon's limb. Mr. Bradley makes 
the time 3” later. The immerſion was not taken. 


it. t. 1 * © 
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The Moon's Paſſage over the meridian, near the p, 
—..— 

| S828 


t. A 28, | 2 1 4 
877 pril 95 2 


24 4 {Sun's followirg 
| | paſſed the fourth wi 
14 17 23 ＋ Moon's preceding lim 51 
paſſed the middle wire Upper limb 66 13 13. 
| 19 40 Moon's following limb Lower limb 66 45 48.1 


Therm. 


— 


App. zen. diſt. of the Þ |Barom. 


| 2 0 1 


| 29:74 | 44 


—— 


It being very clear this evening, when the Moon 
paſſed the meridian, we were in hopes of getting a 
good obſervation of the lunar eclipſe, which happened 


ſoon after ; but the air did not long continue in that 


Nate, but became ſo hazy, that we could not get any 
certain obſervations, 


Vo L. LXII. G V. Extirat 
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V. Extract of Mr. T. Barker Meteorologi- 
cal Regiſter at Lyndon in Rutland, in a- 
Letter to James Weſt, Eq; Pre/. R. S. 


S.I R,. 


Read Feb. 13, I Have, according to your deſire; ſent 

* you, on the other ſide, the quantity 
of rain which fell laſt year, and have added an ab- 
ſtract of my obſervations of the barometer and ther- 
mometer, and a general account of the weather here. 


And, with all proper regard, 


Lam, 81 R, 


Your humble ſeryant; 


Lyndon, | 
T. Barker. 


Jan 5 18 7 1772. R 


Barometeg. 
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Barometer. | | Thermometer. 


l— — 


That very wet ſeaſon, the laſt quarter of 1779, 
ended about Chriſtmas, and except three or tour 
warm days, with ſome thunder, the beginning of 
January 1771, it was froſty above another quarter of 
a year. No froſt, indeed, continued ſteady much 
above a foi tnight together, but they were remarkably 
ſharp, (pa: ticularly February 12, the Thermometer 
abroad was lower than I have ſeen it in above twenty 


G 2 years.) 


[44] 


years.) The intervals between the froſts were ſhort, 
and oiten froſty mornings, and a ſettled froſt as late as 


ings, till, April 20, but were more or leſs froſty. 
The effects were, that garden-things, turnips, Ge. 
were yety much deſtroyed; bays, arbutus, myrtles, 
fig trees, and other tender things, were killed down 
to the ground, and even moſt of the common furz; 
and there were ſcarce any ſigns of ſpring to that time, 
and the winter corn was very thin. 

Then the weather grew milder, and in May warm, 
and there came a pleaſant, but cool and dry, ſummer, 
and often windy; ſo that the graſs was ſhort, and 
the crops of hay ſmall : but whether it was from the 
ground having been ſo ſoaked in winter, the coolneſs. 
of the ſummer, or two fine rains in the middle of 
June and Auguſt, the ground was never ſo much: 
burnt. as it ſometimes is. Every thing was,. and con-- 
tinued, very backward ; the hotteſt part of this ſum- 
mer was the middle of July ;. after which, though. 
there were ſeveral fine ſhowers, the ground con- 
tinued to burn till toward the middle. of Auguſt, 
when ſome rains made the graſs to grow again; yet 
it began rather to burn again, in ſome. places, in Sep- 
tember. The harveſt was very late this year, eſpe- 
cially the wheat, which both eared and ripened afrer 
the barley, and moſt of it was reaped in September. 
Both hay and harveſt were well got in, and the crops: 
were well cared, but much of the wheat and rye con- 
tinued very thin; which was too much to be feared, , 
after ſo bad a ſeed time, and ſevere. a winter. 

October was a wet and windy month, but that did: 
not hurt, after ſo dry a ſummer, The wheat ſeed- 


time 


the end of March; ſo that there were but few morn- 
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time was very five 3 and the end of October, No- 
vember, and part of December,. were chiefly fair, 


fine and mild, ſaving much of people's fodder, which 
is ſcarce, and the ground is much drier than uſual at 
the time of year. (On the other hand, in ſome parts 
of Northumberland, Cumberland, an Durham, 
there were at this time ſome ſuch terrible rains, as 
made: prodigious and deſttuctive floods.) It con- 
tinued open and mild to the end of the year; but: 

part of December was wetter, making the ground 
dry, yet not deep. 


VI. Dire ions» 
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VI. DireStions Ar ary the common N- 
crometer, taken from a Paper in the late 


"I Bradley Hand writing; communi- 
cated by. N evil e Aferonener 
e r . N. S. 


Read Feb. 20, 
1772. 


ICROMETERS, as firſt con- 
trived, being only adapted to the 


meaſuring ſmall angles, as the diameters of the Sun 


and Moon, or other planets, and taking the diſtance 
of ſuch objects as appeared within the aperture of 
the teleſcope at the fame time, were not of ſo ge- 
meral uſe as thoſe which are contrived not only to 
anſwer the ends that the firſt inventers aimed at, 
but likewiſe, to take the difference of right aſcen- 
ſion and declination of ſuch objects as are farther 
aſunder than the teleſcope will take in at once, but 
which paſs through the aperture of it at different 
times. Mr, Caſſini firſt made nſe of threads inter- 
ſecting one another at half right angles for deter- 
mining the difference of right aſcenſions and decli- 
nations of objects near the ſame parallel; and this 
apparatus being ſimple and eafily procured is of 
very great uſe to ſuch as are not provided with a mi- 
crometer made according to the late improvements. 
But, where ſuch a one is at hand, that method how- 


ever curious need not be made uſe of, the micro- 


Meter 
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meter ſerving for the ſame purpoſe with greater ex- 
actneſs. It was for this reaſon indeed that the late 
alteration in the form of the micrometer was made, 
they being before not ſo convenient for making 
ſuch ſort. of obſervations, both hairs being ally: 
moveable,. and no proviſion being made for ſetting. 
the hairs: parallel. to the diurnal motion of the ob- 
jets to be obſerved ;. both which: inconveniencies 
are avoided- in. the preſent micrometers.. p 

The micrometer, . as now contrived, is not only. 
of uſe in meaſuring ſmall angles or diſtances be- 
tween-ſuch objects as appear within the aperture of. 
the teleſcope at the ſame time, but likewiſe in taking 
the difference of right aſcenſion and declination. be- 
tween ſtars and planets, &c. which in their apparent 
diurnal motion follow. one another through the tele- 
ſcope if kept in the fame ſituation. In making the 
Grit kind of obſervations, turn the ſhort tube which 
carries the eye glaſs and micrometer,. &c. till the 
croſs thread (or that which, cuts the parallel threads 
at right angles) lies parallel to-a line paſting through 
the objects whoſe. diſtance is to be meaſured, and 
then by railing or depreſſing the teleſcope by help 
of the ſtand bring the objects to appear upon or 
near the croſs thread, and one of them juſt to touch 
the fixt parallel thread: then turn the index of the 
micrometer till the moveable thread touches the 
- ather. object, and. the number of: revolutions: and: 

parts of a revolution ſhewn- by the index, turned 

into minutes and ſeconds by the table made as 

hercaſter directed, will be the apparent angular 

diſtance of thoſe objects It is here ſuppoſed, that 

the. threads exactly cicſe, fo as to touch each other. 


when 


— 
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when the index ſtands at the beginning of the divi- 
ſions: for, if they do not, there muſt be an allow- 
ance made in every obſervation ; to avoid which, it is 
always beſt to adjuſt the threads to the beginning of 
the diviſions when they are firſt put on; for which 
purpoſe the holes in the little plate which carries 
the moveable thread are made oblong to give room 
to move it as occaſion requires, before it is pinched 
Hard by the ſmall ſcrews which faſten it to the 
moveable arm, through which the long ſcrew paſſes. 
The other parallel thread, which I call the fixed 
one, muſt be fitſt adjuſted by ſetting us edge exactly 
over the two marks made on each fide the ſhort 
.diameter of the aperture in the broad plates, and the 
croſs thread muſt be likewiſe ſet to agree with the 
ſtrokes made on each fide the longeſt diameter, and 
then the interſection of the croſs thread and the fixt 
parallel one will be the center of the motion given 
to the outer plate of the micrometer (to which the 
great ſcrew index and threads are faſtened) by the 
worm, by turning of which the fixt parallel thread 
may eaſily be made to lie parallel to the apparent 
motion of any obje& in order to take the differ- 
ence of declination and right aſcenſion from any 
other that follows through the aperture of the te- 
leſcope. 

This contrivance is of very great uſe to make a ſtar, 
&c. move true along the fixt parallel thread, which 
is abſolutely neceſſary in order to take the true dif- 
ference of right aſcenſion and declination between 

tit and any other that follows. Without this contri- 
vance it 1s. very difficult to make a ſtar move exactly 

-upon the thread, and it can only be done by re- 
peated 
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peated trials, which may ſometimes take up a great 
deal of time. 1 
If therefore a ſtar is made to move on the parallel 
thread juſt at the croſs, and (the teleſcope continuing 
fixt in the ſame poſition) it is afterwards near its 
going out of the aperture found not to be upon the 
thread, that muſt then be brought to the ſtar by 
the help of the worm, and then the thread will lie 
Hel to the diurnal motion of the ſtar in that 
part of the heavens, and conſequently the cross 
thread will repreſent a meridian, and the others 
parallels of declinations, and the difference of time 
between the paſſage of the ſtar at the croſs wire 
(which was made to move along the thread), and 
the tranſit of any other ſtar, &c. over the croſs 
thread which repreſents a meridian, turned into degrees 
and minutes, will give the difference of right aſcenſion 
And, if the moveable parallel thread be brought, by 
turning the index, to touch the other ſtar about the , 
time of its paſſage over the croſs thread, then the 
number of revolutions-and parts ſhewn by the index 
(turned into minutes and ſeconds of a degree by the 
table) will be the difference of declination between the 
two ſtars. If the ſtar is made to paſs along the fixed 
thread ſo as to ſeem perfectly biſected, there muſt 
be an allowance made for the ſemidiameter of the 
thread or wire, becauſe I ſuppoſe the index to be 
adjuſted as before to the inner edges of the wires ; 
but it may, if it is found convenient, be adjuſted to 
the middle of the threads, or elſe correction may be 
made in the obſerved diſtance. 
In taking any angle, it is convenient that each of 
the parallel threads be about the ſame diſtence from 
Vor. LXII. H 10 
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the middle of the aperture of the eye-glals ;, and fot 
this reaſon the whole micrometer is contrived to 
flide to and fro, as the caſe requires. The fame 
motion is alſo of uſe in taking the difference of right 
aſcenſion and declination, by ſiding the fixt parallel 
thread (on which the preceding ſtar is brought to 
move) towards one fide of the eye-glaſs; for by that 
means a greater angle may be taken in between the 
parallel threads, if need he. And it muſt always 
be remembered that the moveable parallel thread 
ſhould be ſet either north or ſouth of the other, 
according as the following ſtar is expected to be 
really ſouth or north of the preceding. 

In making an obſervation, either the inner or the 
outer edges or the middle of the wires may be 
brought to touch the objects; but then, it muſt be 
remembered to allow ſomething for the thickneſs of 
the wire, in caſe the obſervation be not made from 
that part to which the index is adjuſted. In ob- 
ſerving the diameters of the ſun moon or planets, 
it may perhaps be moſt convenient to make ule of 
the outer edges of the threads, becauſe they will ap-. 
pear moſt diſtin& when quite within the limb of 
the planet; &c. but if there ſhould be any ſenſible 
inflection of the rays of light in paſſing by the wires, 
this would be beſt avoided by uſing the inner edge 
of one wire and the outer edge of the other. And 
in taking the diſtance or difference of declination 
between two ftars, &c. the middle of the threads 
may perhaps be moſt convenient : but, however the 
obſervation is made, due correction muſt be allowed 


for the thickneſs of the wire, it requiſite, 
| The 
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The difference of declination of two ſtars, &. 
may be obſerved with great exactneſs, becauſe the 
motion of the ſtars is parallel to the threads; but in 
taking any other diſtance, the motion of the ſtars 
being obiique to them 1s a great impediment, be- 
caule if one ftar be brought to one thread hefore the 
eye can be directed fo as to judge how the other 
thread agrees to the other ſtar, the former muſt be 
ſomewhat removed from its thread, ſo that in this 
ſort of objervations the beſt way of judging when 
the threads are at the proper diſtance is by fre- 
quently moving the eye backwards and 1 
from one to the other: this method muſt chiefly be 
made ule of when the diſtance of the objects is pret- 
ty large, and the motion or rowling of the eye 
great. 
T be micrometer is ſo contrived that it may be ap- 
plied to teleſcopes of ditferent lengths; — then, 
there muſt be a table for each teleſcope, by which 
the revolutions of the ſcrew may be turned into minutes 
and ſeconds of a degree. In order to this it is-ne- 
ceſſary that the threads of the micrometer ſhould be 
placed exactly in the common focus of the object- 
glaſs and eye- -glaſs, that is, where the images 
of objects ſeen through the teleſcope are diſtin&tly 
formed. The readieſt way of doing this is, firſt to 
{lide the micrometer into the grooves tixt to the ſhort 
braſs tube, which carries the whole apparatus of 
eye-glaſs, &c. and then to draw the eye-gla's out by 
means of its lliding work, till the threads of the mi- 
crometer are in its focus, Which is Known by their 
appearing moſt diſtin, &c. Then thruſt the ſhort 
tube before- mentioned into its proper place, as far 

11 2 | as 


1 

as the ſhoulders of the braſs work will admit, and 
place the object glaſs in its cell, and looking through 
the teleſcope at ſome very diſtant object ſlide the 
wooden tube in or out till you make the object 
appear moſt diſtinct, or till it has the leaſt motion 
upon the threads when the eye is moved to and 
fro; for then the threads of the micrometer will 
be in the common focus of both glaſſes, and that 
will be the proper diſtance that the object-glaſs 
ought always to be at from the threads; and there 
ſhould be made ſome mark or ketch in the wooden 

tube in order to ſet it always at the ſame diſtance. 
"The proper diſtance of the threads from the ob- 
ject-glaſs being thus ſettled, the table for turning 
the revolutions, &c. of the ſcrew into angles or 
minutes and ſeconds of a degree may be made ſe- 
veral ways; but as good and eaſy a method as any 
is carefully to meaſure. how many inches and parts 
of an inch the object- glaſs is diſtant from the threads, 
and with the fame ſcale to find alſo how many 
inches and parts of an inch an hundred, &c. revolu- 
tions or threads of the ſcrew of the micrometer are 
equal to: then, making the firſt diſtance radius, 
the laſt will be the ſine or tangent of an angle an- 
ſwering to 100 revolutions, And having the angle 
an{wering to 100 revolutions, the angle for any other 
number will be eaſily known and ſet down in the 
table, as alſo the parts of a revolution; for in ſmall 
angles, ſuch as can be obſerved with the microme- 
tcr, their fines tangents or cords are nearly in the 
lame proportion with the angles themſelves. The 
diſtance before-mentioned (to be uſed as radius) 
ought ſtrictly to be taken from the threads to a 


point 
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point within the object-glaſs about one third of its 
thickneſs from that ſurface which is towards the 
wires, if the glaſs be, as uſual, equally convex on 
both ſides; but if the focus of the object - glaſs 
is pretty long and its thickneſs not great, the error 
that can ariſe by meaſuring from any part of the 
object-glaſs will become inſenſible as to the altera- 
tion in the angle. 
The table ſor the micrometer may likewiſe be 
made by ſetting up two marks at a diſtance on the 
ground, and obſerving with the micrometer the 


revolutions, &c. which they ſubtend when ſeen 


through the teleſcope, and then computing the 
angles thoſe objects ſubtend at the object-glaſs, by 
meaſuring their diſtance from each other and from 
the object-glais. The like may alſo be done by 
opening the threads to any number of revoiutions, 
and then making a ſtar move exactly upon the per- 
pendicular thread, and noting the time it is paſſing 
from one parallel thread to the other; for that time 
turned into minutes and ſeconds of a degree, by 
allowing for the ſtar's declination and going of the 


clock, &c. will be the angle aniwering to the num 


ber of revolutions; from which the whole table 
may be made. This methog perhaps might be 
moſt advantageouſly practiſed in ſtars near the pole, 
where the apparent motion being ſlow a ſecond in 
time will anſwer to a much fmaller angle than 
towards the equator. But I believe, upon trial, 
the firſt method will be found moſt eaſy and prac- 
ticable, eſpecially if the ſcale made uſe of be well 


divided, 
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VII. A Letter from Mr. John Reinhold 
Forſter, F. R. S. to William Watſon, 
M. D. giving ſome Account of the Roots 
ſed by the Indians, in the Weigbbour- 
hood of Hudſon's-Bay, 7o che Porcupine 


Duills, 


Ne 2, Somerſet Stable-yard, Strand, 
Jan. 16, 1772. 
S I R, 


Read Feb. 27, 
> 


MONG the curiofities preſented 
by the Hudſon's Bay Company to 
the Royal Society, is a fmall parcel of porcupine 
quills, dyed by the wild natives, ſome red and ſome 
yeliow, together with the roots of ſome n they 
uſe for that purpoſe, 

I examined them carefully, at your defire, al 
found that they are probably of the ſame kind with 
thoſe mentioned by Prof. Kalm, vol. iii. p. 14. and 
160 of the Engliſh tranſlation. The one root, dying 
yellow, is called by the F rench in Canada, Tiſavoy- 
anne jaune; the other, dying red, has the name of 
1tiſavoyzanne rouge. Prof. Kalm declares the latter 
to be a new plant, belonging to the prune of Galium, 
and 9 by Dr. Linnzus in his Species Plan- 
trum, 0 15 + ho the ſpecific name of Tinctorium, 
ON 
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on account of its dying quality. It grows in woody, 
moiſt places, in a fine foil. Kalm obſerves, „that 


« the roots of this plant are employed by the In- 


« dians in dying the quills of the American Por- 
ec ,cupine red, which they put into ſeveral places of 
& their work : air, ſun, and water, ſeldom change 
« this colour. The French women in Canada 
© ſometimes dye their cloth red with theſe roats, 
„ which are but ſmall, like thoſe of the Galium 
t luteum or yellow bedſtraw.” 
Dr. Linnæus deſcribes this plant, as having fix 
narrow linear leaves at each knot of the ſtem, and 
four at the branches; commonly two flowers are en 
each ſtalk, and its ſeeds are ſmooth. The roots, 
when dry, are of the thickneſs of a crow quill, brown 
on the outfide, and of a bright purple red, when 
broken, on the inſide. 

The ſecond plant, or the N jaune, is 
according to Prof. Kalm, vol. iii. p. 169. „ the 


te threeleaved Hellebore (Hall hora, trifolius Linn.) 


« orows plentifully in woods, in moſſy, not too wet, 


ce places. Its leaves and ſtalks are employed by the 


c 


Indians to dye yellow ſeveral kinds of their work, 
« made of prepared ſkins. The French learned 
t from them to dye wool and other things yellow 
ce with this plant.“ 

Among the roots ſent as a ſpecimen from Hudſon's- 
bay, I found ſeveral leaves, which 1 ſeparated, and 
found the plant undoubtedly to be the threeleaved 
Hellebore, 

In the 4th vol. of Dr. Linnzuss Amcenitates 
Academicæ is a figure of this plant, which upon 
compariſon I found by no means to be accurate: 3 
the 
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te leaves in our ſpecimens, and in thoſe collected by 
a gentleman who favored me with the. fight of 
the plant, are far more pointed, than in the engraved 
figure. The ſtalks have conſtantly but one flower. 
The dyed porcupine-quills ſent along with the 
roots from Hudſon's- bay, are of the brighteſt red and 
yellow: and this circumſtance {uggeſted to me the 
thoughts of trying whether theſe roots might not 
be uſefully employed in dying. I mentioned it to 
you, and was encouraged to make ſuch a trial, as 
the ſmall quantity of the roots vyould permit. 
I boiled a piece of flannel in a ſolution of half 
ſalt of tartar and half alum: the wet flannel was 
hereupon put into the decoction of the threeleaved 
Hellebore-roots, and boiled in it for the ſpace of 
about 12 or 15 minutes; the flannel, when extracted, 
was dyed with a bright and laſting yellow dye. A 
white porcupine quill, boiled in the fame decoction, 
became nearly of as bright a yellow, as thoſe ſent 
over from Hudſon's-bay. This experiment made 
me believe, that I had hit upon the right method 
of dying with the threeleaved Hellebore ; and will, 
I hope, prompt the directors of the Hudſon's- bay 
Company to order Jarger quantities of this root from 
their ſettlements, as it will no doubt become an 
uſeful article of commerce. £ 3 
The flannel, boiled in ſalt of tartar and alum as 
above-mentioned, was likewiſe immerſed and boiled 
for nearly the ſame ſpace of time as in the former 
experiment, in a decoction of the root of the Ga- 
lium Tinctorium, but it would dye only a dull and 
faint red. A porcupine quill boiled with it be- 
came yellow, but by no means red. This opera- 
| ton 
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tion convinced me, that the Indians muſt certainly 
have ſome method or other to extract the bright 
and laſting colour, which I could not perform. 
They uſe perhaps the root quite freſh, which circum- 
ſtance probably makes them ſucceed in their dying 
proceſs. If it could be brought about, to extract 
and afterwards to fix on wool the dye of this root, 
it would, no doubt, on account of its bright colour, 


be a valuable acquiſition for our manufactures :: and 


I do not in the leaſt doubt of the probability to ſuc- 
ceed in the attempt, as the wollen ſtuffs are ani- 


mal ſubſtances as well as the porcupine quills, and 


therefore eaſily ſuſceptible of any dye. 


we hope, order their ſervants at. the ſettlements to 


examine carefully and minutely, the method em- 
ployed by the Indians in dying red with. this root, 


and to ſend an account thereof, and.greater quan- 


when tried; in ſmall quantities. 


The wild inhabitants of North America are cer- 


tainly- poſſeſſed of many. important arts; which, 

when thoroughly known, would enable the Euro- 
peans to make a better, and more extenfive uſe 
af many unnoticed plants, and productions of this 


vaſt. continent, both in phyſic, and in improv- 
ing our manufactures, and. erecting new. branches. 


of commerce. 


To give an inſtance of this, I will only mention, 
that the Spaniards of Mexico have but lately learnt. 


of the inhabitants of California, the art. of dying: 
Vol. LXIL I. the. 


The directors of the Hudſon & bay Company will, 


tities of this root over, that ſeveral chemiſts may 
be enabled to make experiments at large with them; 
for often, in dying, the experiments will not ſucceed, 
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the depeeſt and moſt laſting black, that ever was yet 
known. They call the plant they employ for that 
purpoſe Caſcalote ; it is arboreous, with ſmall leaves 
and yellow flowers; its growth is ſtill flower than 
that of an oak; it is the leaſt corroſive of all the 
known ſubſtances employed in dying, and ſtrikes 
the deepeſt black; ſo that, for inſtance, it penetrates 
a hat to ſuch a degree, that the very rags of it are 
thoroughly black. The leaves of the Caſcalote are 
fimilar to thoſe of the Huſiaoke, another plant hke- 
wiſe uſed for dying black with, but of an inferior 
quality. The latitude of California lets us hope, 
that the country near the Miſhflippi, or one of the 
Florida's, contains this Caſcalote, the acquiſition of 
Which would be of infinite uſe in our manufac- 
tures. £ 
Were Natural Hiſtory thus employed in applying 
the natural productions for procuring the neceſſaries, 
or adding to the comforts and ornaments, of human 
life, it would for the future free this ſcience from 
the vulgar opinion, that it 15 merely ſpeculative, and 
incapable of being of the leaſt utility in common 
life; a prejudice which gains more ground by the 
injudicious and unprofitable manner, now chiefly in 
vogue, in ſtudying this branch of human knowledge; 
and which might be removed, it powerful trading 
companies would encourage the effortsof the naturaliſt, 
by enabling them to ſearch the treaſures of nature, 
in the various countries ſubje& to the Britiſh Crown, 
and connected with its ſubjects by trade and com- 
merce Pardon, Sir, that I detain you fo long on 


4 point of which you are ſo well convinced, and 
| - which 
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which you have frequent o ities to convince 
others of. I am, with the trueſt regard, 


SIR, 


Your moſt obedient, 


humble ſervant; 


hn Reinhold Forſter. 


"7 VIII, 4. 
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VIII. An Account of a Su erated Denarius 
of the Plætorian Family, adorned with 
an Etruſcan Inſcription on the Reverſe, 
never before publiſhed or explained. In 
a Letier to Mathew Maty, M. D. Sec. 
R. S. from the Rev. John Swinton, B. D. 
F. R. S. Cuſtos Archivorum of the Uni- 
verſity of Oxford, Member of the Aca- 
demy degli Apatiſti at Florence, and of the 

Etruſcan Academy of Cor tona in Tuſcany. 


Dear Sir, 
I. 
mu Od 27, HE piece I have undertaken to con- 
/ . 


ſider here is a ſubæ rated (ſee TAB. II. 
n. I.) denarius of the Plætorian family, which lately fell 
into my hands. It exhibits on one ſide a female head, 
repreſenting the goddeſs Libera, or Proſerpina, ac- 
cording to M. (1) Havercamp, before which ſtand the 


letters I/, PCOSINI, very ill preſerved. On 


the reverſe, we diſcover a buſt of the goddeſs SORS, 
on a ſort of baſis, adorned with the inicription 


F SOR ANT, or rather AN; under which, in the ex- 
ergue, appear the Etruſcan letters / JF Med FIR, 


(1) Sig, Havercamp, Commentar, in Fam, Reman. Numiſm, 
Omn. c. p. 313, 314. 
4 or 
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or rather FVR, ANT IE, i. e. FORS, FORTVNA, 
or ORS, ANTII, or ANTIAT, equivalent to the 
Latin inſcription above it. The Etruſcan elements 
ſeem rather better preſerved than the Latin. The 
coin is, however, in but -indifterent conſervation, 
though pretty much of the thin filver plate remains 
ſtill upon ĩt. I muſt not omit obſerving, that it has 
never yet been communicated to the learned world. 


II. [ 
: . * — . 
— — 1 9 #® 7 * — 


The ſymbol on the reverſe here is the fame that 
occurs on the reverſes of two or three (2) other con- 
ſular coins of the Plztorian family, with the word 
SORS attending it. The Latin inſcription, on the 
piece before me, is extremely ſimilar to one upon 
a.denarjus of the Ruſtian family, now in my ſmall 
collection, a 17 75 of which may be ſeen in the 
plate (3) here referred to. The ſymbol there is a 
double Fortune, or rather two galeated Fortunes. 
which were conſidered as deities by the Romans. 
The divinity SO RS, on the coins of the Plætorian fa- 
mily, ſimilar to mine, is aſſerted by (4) Vaillant and 
Havercamp. to be the 80 RS, or rather one of the 
SORTES, worſhiped in the temple of the SORTES 
at Præneſte; whereas it was the SORS, or rather 
one of the SOR TES, adored in the temple of thoſe 
_ deities at Antium, as we find demonſtratively proved 
by the coin I am attempting to explain. The whole 


{2) Sig. Haverc. in Fam. Plætor. Tab. I. n. 1, 2, 3. 

Iz] See TAB. II. n. 2. , | 
(4) I. Vaill. Num. Antigu. Familiar. Romanar. p. 238, 239, 

240. Amſtelædami, 370%. dig. Haverc. Comment, Gs. p. 324. 
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ſuperitructure, therefore, erected by tRoſe two learned 
men on that ſuppoſition muſt neceſſarily fall to the 
ground, 


II. 


The Etruſcan inſcription, on the reverſe of my de- 
narius, in the exergue, ſeems to allude to a paſſage in 
Tully, relative to the origin of thoſe deities denomi- 
nated soR TES by the Romans, and to be illuſtrated 
by; ag well as to throw ſome light upon, that famous 
paſſage. As this point is extremely curious, I ſhall 
deg leave to tranſcribe the whole paſfage, which has 
been. handed down to us (5) in the following terms: 
« Numerium Suffucium Præneſtinorum monumenta 
« declarant, honeſtum hominem ac nobilem, ſotmiis 
«. crebris, ad extremum etiam minacibus, cum jubere- 
« tur certo in loco, filicem cædere, perterritum viſis, 
« irridentibus ſuis civibus, id agere ccepifle : itaque 
« perfracto ſaxo Sortes erupiſſe, in robore 1NscvLeT1S 
©« pRISCARUM LITERARUM NOTIS. Is eſt hodie 
locus ſeptus religioſe propter Jovis pueri, qui lactens 
cum Junone, Fortunæ in gremio ſedens, mammarm- 
« adpetens,.&c.” In ſome of the antient monu- 
« ments of Preneſte, mention. is made of one Nu- 
« merius Suffucius. This man, who, was one of the 
„ moſt conſiderable and. moſt. venerable- perfons in 
«+ his City, both for his probity and noble extraction, 
„ was admoniſhed, in different dreams, and at laſt: 
with terrible menaces, to go to a certain place in 
« Preneſte, and there cut a. flint. Being terrified; 


{5} Cic. De Divinat. Lib. II. g. 4 
«- with. 
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ac with theſe frequent viſtons, he obeyed. He came 
er to the place inted, and there, in the preſence 
« of ſeveral of his fellow - citizens, who laughed at his 
es attempt, tried to cut a flint; which, to the great 
e ſurprize of the ſpectators, gave way to the edge of 
te the knife. And out of the body of the flint drop- 
« ped ſeveral pieces of wood, (or rather oak) each of 
„ which had an inſcription ix TRE ANTIENT 
* CHARACTERS. The place where this prodigy was 
performed is now walled in, becauſe in it is very 
c rehigioufly kept an image of Fortune, holding Ju- 
« piter and Juno, repreſented as infants, in her arms, 
% &c.” As 1 have formerly (6) proved that THE ANT 
ENT CHARACTERS OF ITALY, or the PRISCARUM 
LITERARUM NOT of the Romans, were the Etruſ- 
can letters; and as the inſcription formed of thoſe 
characters, mentioned by Tully, in the paſſage here pro- 
duced, cannot well be ſuppoſed (7) to have contained 
any other word than Vd: FIR, or rather 
FVR, applicable to the deity, or deities, ſo called, 
and worhiped, both at Antium and Præneſte; we 
may fairly ſuppoſe the Etruſcan inſcription before me 
to have glanced at the celebrated paſlage juſt pro- 


6) De Priſcis Romanornm Literis Diſſertat. Oxonii 1746. 
Philaſoph. Tranſat. Vol. LXI. p. 88, 89. f 

(7) This muſt be allowed extremely probable, as the pre- 
tended origin of the Lors, mentioned by Tully, muſt have 
been ſuppofed prior to the toundation of their temp'es at Antium 
and Præneſte, and therefore the original infcription was only, in 
all probability, ſuppoſed to have been either Fir, or FVR; 


though, after the erection of thoE temples, the deity or deities, 
row in view, might have been denominated F SOR ANT, 


and FOR ANT, on antient Roman coins. Vid. J. Vaill. & Sig. 
Haverc. in Fam, Pletor. et Ruff, | 
duced, 
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duced, and conſequently that this paſſage and my 
explication of that inſcription may be preſumed mu- 
tually to ſupport and illuſtrate each other. 


po TV. hs 

The firſt of the Etruſcan elements, on the reverſe 
of my coin, D. is apparently that letter in the Etruſcan 
olphabet which, in power, is equivalent (8) to F, or 
PH, though the character here differs ſomewhat (Hl 
all the forms of that element that have hitherto 0c- 
curred to me on the Etruſcan monuments. . The 
ſecond is either I, or, as I am more inclined to believe, 


V. That it ought rather to be conſidered as V, ſeems 


to me to appear from the obliquity. of its poſition, in 


reſpect of the firſt letter; which ſeems to indicate the 
fide of the V next to that letter to-have been effaced, 


by the injuries of time, The third is, undoubtedly 


the antient Tuſcan , (9) or R, ſomewhat blotted, or 
blurred. The fourth and fifth manifeſtly form the 


monogram J. or AN, which has not yet occurred: 
to me on any other Etruſcan* monument. The ſixth, 


ſeventh, and eighth, 7), are evidently equivalent 


(8) Anton. Francifc, Gor. Huſ. Berne Vol. Ik p. 416, 417- : 
Florentiz, 1737. (9) Id. ibid. p. 412, 417- 
From this inſtance, as well as others, * 7 might eaſily be 
produced, it appears, that the Etruſcans. ſometimes = uſe of 
- monograms, as well as the Greeks, Romans, and Phcenicians.. 
As the Romans, therefore, ſeem to have uſed monograms before 
the commencement of any intercourſe with the Greeks, as 13 
rendered probable by the very antient inedited quinarius here re- 
. ferred to (ſee Tas. II. n. 3.), which was, as I conceive, ſtruck 
. before the cloſe of the ffrh « century of Rome; I am inclined to 
believe, that they borrowed this manner of writing from the 


Etruſcans. 
| (10) to 


| [65] 
(10) to the Latin, or Roman, letters TIE. The 


whole inſcription is therefore Y JF [-64 Y V O. 


FIR, or rather FVR, ANTIE, SORS, FORS, or 
FORTUNA, ANTIHI, altogether equipollent to the 
Latin inſcription above it. That FVR-ANTIE, in 
the antient Etruſcan language, ought to be rendered, 
in Latin, FORS, SORS, or FORT VNA, ANTII, is 
apparent, from one of the Tables of Gubbio; which, 
according to (11) Sig. Olivierj, exhibits the words 
AGRE TLATIE, equivalent to AGRI LATII, and 
is directly in point. ce we may conclude, that 
FIR, or rather FVR,/ anſwers to the FORS, or 
FORTVNA, of the Latins, the Etruſcans uſing 
conſtantly V for O; and conſequently that , 
PVR, PHVR, or FVR, in (12) Hebrew, or, as 
ſome will have it, in the (13) antient Perſic, FIR, or 
FVR, in Etruſcan, and FORS, or FORTVNA, 
in Latin, denoted the very ſame thing. | 


V. 


That SORS, or SORTES, and FORTVNA, 
probably the ſame deity, (14) were worſhiped both 


(10) Anton. Franciſc. Gor. ubi ſup. p. 407, 409, 414, 417 
(11) Una Lettera del Signor Annibale degli Abati Olivieri, 
Sc. Al Signor Abate Barthelemy, &c. p. 42. In Peſaro, 1757. 
(12) Eſth. III. 7. c ne i 4 
(13) Val. Schind. Lex Pentaglot. p. 1432. Hanoviz, 1612. 
(14) Hence we find the celebrated temple of the LoTs, or 
SORTEs, at Præneſte to have been alfo denominated the temple 
of FORTUNE; nor do I doubt but the famous temple of the 
LOTS or soR TES, at Antium went likewiſe under that denomina- 
tion. Sig. Havercamp. ubi ſup. p. 324, 325+ 
by 
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by the Romans and the Etruſcans, will (15) not ad- 
mit of a doubt. The Romans ſeem to have uſed the 
words SORS and FORT TUNA for one deity, on ſome 
occaſions; and, on others, the term SORTES, as 
applicable to more divinities, and FORT VNAE, or 
FORTUNAE ANTIAT, as relative ro two, to whom 
they aſſigned the(16) epithets FORTIS, and FELIX. 
One or both of thoſe epithets may poſhbly be point- 
ed out to us by the letter F, which precedes the 
words SOR ANT, on the baſis below the buſt of the 
oddeſs SORS, on the reverſe of the coin in queſtion. 
But that this is the true import of the word to which 
that letter belongs, I muſt by no means take upon me 
poſitively to affirm. | 


VI. 


The medals of the Plætorian family ſimilar to that 
T have been confidering Havercamp (17) takes to 
have been ſtruck in the time of the civil war, that 
ſucceeded Julius Cæſar's death; in which, perhaps, 
he may not be very remote from truth, though this 
he has not irrefragably proved. If it ſhould, how- 
ever, be allowed probable by the learned, the coin 
before me, which muſt be nearly of the ſame date 
with that war, will ſeem to have preceded about 
forty years the birth of CRIST. CY 


(15) Vid. Anton. Franciſc, Gor. ubi ſup. p. 214, 215. Sam. 
o_— in Lex. Antiquitat. Romanar. paſſ. alioſque author. quam 
plurim. 

(16) Fabrett. Inſcript. Antiqu. cap. ix. p. 632. Sig. Haverc. 
ubi ſup. p. 324, 369. Amſtelædami, 1734. Vid. etiam Vulp. 
Fet. Lat. Profan. tom. III. cap. v. p. 98, & ſeqq. 

(37) Sig. Haverc. ubi ſup. p. 325. | 

VIE. 


1 

. e errael 

Who P. Coſinĩus, whoſe name ſeems to have been 
handed down to us by the Denarius I have been at- 
tempting here to explain, was, or what was the par- 
ticular mode of his connection with M. Plætorius, by 
whom the piece was ſtruck, I cannot at preſent, for 
want of ſufficient light from antient hiſtory, and 
authentic Roman monuments, take upon me to 
decide. But this I may be allowed to fay, that the 
piece before me is the ohly coin of the Cofinian 
family that has hitherto eſcaped the ravages of time. 
That the Cofinian family was of ſome note in. Rome, 
we may infer, not only from the very curious dena- 
rius that is the object of my attention here, but like- 
wiſe from two or three antient (18) Roman inſcrip- 
tions, which have preſerved to us the name of that 
family. As for M. Plætorius, mentioned on the 
denarius before me, (19) and other ſimilar coins, he 
was, according to M. Havercamp, (20) queſtor to 
Brutus, one of Cæſar's murderers; and the piece I 
am endeavouring to explain firſt appeared, as already 
obſerved, a little (21) after that emperor's death. 
The Etruſcan letters were not then intirely out of 
uſe : nay, they were not totally diſuſed in ſome parts 
of Italy, and particularly at (22) Falerii, a conſiderable 


(18) Jan. Gruter. Corp. Inſcript. ex recenſ. Jo. Georg. Græv. 
p. CMLXXI. g. DCLVIIL. 1. Amſtelædami, 1707. Ludovic. 
"Anton. Murator. Nov. Theſaur. Vet. Inſcript. p. DCCXCIV. 7. 
Mediolani, 1740. 

(19) Vid. I. Vaill. & Sig. Haverc. in Fam. Pletor. 

(20) Sig. Haverc. ubi ſup. p. 325. | 

(21) Id. Ibid. 


(22) Strab. Gyeogr, Lib. V. 
* K 2 number 
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fat upon the imperial throne. 


prove not altogether un 
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number of years after that tragical event. This we 
learn from Strabo, who flouriſhed when Tiberius 


VII. 


Having now finiſhed my attempt to elucidate a 
very curious incdited Etruſcan coin, highly meritin 
the attention of the learned ; I would flatter myſelf 
that an acquiſition is hereby made to the ſcience of 
antient medals, and conſequently that this paper may 


acceptable to the Royal 

Lou will therefore be pleaſed to lay it be- 
fore that very learned and moſt illuſtrious body; and 
believe me to be, with all poſſible confideration and 
eſteem, 


SIR, 


Your much obliged, _ 


and very affectionate, 
humble Servant, 


Chriſt- Church, Oxon. . | 
OR. 10, 1971. John Swinton. 
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IX. A Deduftion of the Quantity of the 

Sun's Parallax ſrom the Compariſon of the 

ſeveral Obſervations of the late Tranfit of 
Venus, made in Europe, with thoſe made 
in George Ifland in the South Seas: 
Communicated by Mr. Euler, jun. Secre- 
' tary of the Imperial Academy of Peterſ- 
burg; in a Letter to Charles Morton, 
M. D. Sec. R. S. and Acad. Imper. Pe- 

troburg, &c. Soc. SEES 


Read March 5, FBSERVATIONES noviſſimĩ tranf- 

— itus Veneris ante diſcum Solis, 
A. 1769, in inſula maris Auſtralis, King George 
Iſland dicta inſtitutas, calculo nuper ſubjecit acade- 
micus noſter D. Lexell, earumque comparationem 
cum obſervationibus celebratiſſimi hujus phænomeni 
in Europa factis inſtituit, ut quantitatem parallaxis 
Solaris erueret. Longum omnino foret, ſi omnium 
calculorum ab ipſo inſtitutorum juſtam heic adferre 
vellemus ex poſitionem, idemque etiam minus ne- 
ceſſarium, quum diſſertatio ejus hac de re conſcripta, 
Tomo XVI. noſtrorum Commentariorum inſerenda 
fit; ſumma igitur tantum capita concluſionum in- 
ventarum perſtringere ſuffecerit. In anteceſſum vero 
e re eſt monuiſſe, methodum ab ipſo adhibitam 
eandem eſſe, quam Illuſtr. Eulerus invenit et quæ in 
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part. II. Tom. XIV. nov. Comment. fuſe explicata 
fuit. | | 
Siquidem obſeryationes. contactuum externorum 
ſuper inſula King George inſtitutæ, cum momentis 
pro contactibus internis allatis, non ſatis bene con- 
ſentire videantur, autor noſter duos: caſus ſeparatim 
fibi confiderandos eſſe ratus eft, priorem quo ratio 
habetur tam contactuum externorum, quam inter- 
norum, alterum vero, quo contactus tantum interni 
adhibentur. Combinatione autem facta obfervati- 
onum inſulæ King George cum iis in Europa inſti- 
tutis, pro priori caſu inventa eſt parallaxis Solis hori- 
zontalis 7—=8,68—0,0077 y, pro poſteriori x—8, 58 
—0,0080 y; ubi notandum eſt y fignificare correcti- 
onem latitudinis geocentricæ Veneris pro aſſumto tem- 
pore conjunctionis. Dum fimili ratione obſervationes 
in Fortalitio Principis Walliæ ad Sinum Hudſonis 
factæ, cum Europeis comparantur, habetur pro 
priori caſu 7—8,82—0,e019 y et pro poſteriori 7— 
8,74—0,0022 y. Obſervationes denique Californi- 
enſes, cum Europeis comparatæ præbent 2 28,61 
—0,0062 y. Ut inter has concluſiones medium 
quoddam ad veritatem proxime accedens eligi 
poſſet, notandum omnino fuit, ſingulis earum eo 
majorem certitudinis gradum tribui debere, quanto 
majores fuerint coefficientes, quibus litera in illis 
acquationibus affecta deprehenditur, ex quibus valores 
ſupra allati hujus quantitatis eliciti ſunt; quo major 
enim hujuſmodi coefficiens fuerit, eo ſane minorem 
influxum errores in obſervando commiſſi habebunt, 
ad verum valorem Parallaxis immutandum. Proba- 
bilitates igitur concluſionum ex fingulis obſervationi- 
bus Americanis deductarum hoc modo æſtimando, 

inventum 


CRY) | 
inventum eſt, eas reſpective habendas eſſe proportio- 
nales numeris 11, 8, et 4. Porro ut obſervationes 
majori fide dignæ ab incertioribus ſecerni poſſent, 
auctor noſter tres ſtatuit hypotheſes; 1. qua modo 
ſupra dicto medium ſumitur ex concluſionibus quæ 
inveniuntur, dum omnes fine diſcrimine obſervationes 
in uſum vocantur et pro qua habetur 7—8,63— 
0,00673 y; 2. qua pro inſula Regis Georgii mo- 
menta ſolum contactuum internorum in computum 
ducuntur, unde deducitur 7—=8,57—0,0057 y, et 
3. denique qua obſervationes contactuum externorum 
ad Sinum Hudſonis factæ excluduntur, quæ præ- 
bet 7 = 8,62 — 0,0065 v. Quum tamen nulla 
ſufficiens adeſſe videatur ratio cur momenta con- 
tactuum externorum ad Sinum Hudſonis pro dubiis 
haberi deberent, medio quaſi ſumto, inter media cx 
binis poſterioribus hypotheſibus deducta parallaxis 
tuto ſtatui poſſe videtur 5—8,60—0,006 . Ad 
hujus conclufionis ulteriorem verificationem, ſingulæ 
obſervationes Americanz comparatæ fuerunt cum 
iis in Lapponia factis, ubi tam ingreſſum quam egreſ- 
ſam Veneris obſervare licuit, fiquidem pro hujuſmodi 
obſervationibus, errores qui ex longitudinibus locorum 
1 m æſtimatis in parallaxin redundant fere 
nullius ſunt momenti. Tum autem mediis uti iupra 
dictum eſt captis, inventi ſunt pro ſingulis tribus hy- 
potheſibus ſequentes valores ipſius 7 : 

1. 7=8,68—0,0076 y. 2. 7=8,67—0,0074 y. 

3. 7=8,02—0,0077 y. Hz autem concluſiones a 
ſupra inventis non magis diſcrepant, quam ut diver- 
ſitatis ratio ex leviuſculis obſervationum erroribus 
facile reddi queat. Ex ſingulis denique obſervationi- 
bus Americanis inter ſe collatis ſequentes eliciti ſunt 
valores 
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valores ipſius ; ex contactibus externis ad Sinumi 
Hudſonis et ſuper inſula King George 122 9.16 
0,011 y; ex contactibus internis in iiſdem Jocis 
r = 8,47.— 0,011 y; ex contactibus internis ad 
Sinum Hudſonis et Californiæ 7 =8,46-—0,0096 y; 
ex contactibus denique internis Californiæ et ſuper 
Regis Georgii inſula 2 =8,48—0,0012 . 
 Quod concluſionem ex contactibus externis deduc- 
tam attinet, facile quidem liquet, eam plus juſto a veri- 
tate aberrare; quod vero determinationes ex contactibus 
internis derivatz, quaſi in alteram pattem peccent par- 
allaxin ſupra inventa aliquanto minorem exhibentes, ex 
ertoribus obſervationum facile admittendis provenire 
potuit. Ad valorem abſolutum ipſius x aſſignandum, 
quum jam requiratur, ut vera magnitudo correctionis 
y innoteſcat, ea ſollicite quoque determinanda fuit ; 
momenta autem contactuum internorum in eo con- 
ſentire videntur, quod hæc correctio circiter 8“ ſtatui 
debeat, poſita ſemidiametro Solis 946, 38, quæ me- 
dia eſt, inter ſemidiametri valorem a Cel. de la Lande 
aſſumptum, et quem aſtronomi Angli adhibere 
ſolent. Hoc autem valore pro y adhibito, erit par- 
allaxis 2 = 8, 55 ſec. ſemidiameter autem Veneris 
— 28,6 ſec. quæ ultima determinatio ultra 2 aut 3 
partes decimas unius ſecundi exronea eſſe nequit, 
obſervationibus micrometro objectivo captis eam 
egregie confirmantibus. Si correctio latitudinis ali- 
quanto eſſet minor, quod ex obſervationibus micro- 
metricis redditur probabile, quum tamen infra 3 
certe deprimi nequeat, parallaxis inde ultra partem 
quinquageſimam ſecundi non reddetur dubia. 


Elementa 


(53 ] 


Elementa autem aſtronomica ex valore parallaxis 
deducta jam ita ſe habebunt: conjunctio vera Solis 


et Veneris geocentrica contigit 1769 d. 3 Jun. 
100 2/ 32” Temp. medio 


| Grenovicenſt 
ſeu 10 4 45 Temp. vero. 
Pro quo momento erat, 8 
1. Longitudo Solis et Veneris 2 13 27 20 
2. Latitudo geoc. Veneris 10 18, 8 Bor. 
3. Parallaxis Solis horizontalis 8,55 


Hinc facile elicitur longitudinem geographicam 
loci ſuper inſula King George, ubi obſervatio 
peracta fuit, a meridiano Grenovicenſi ſtatui debere 
gh 587˙% 6. ; 

Quum pro inſula Regis Georgii ea contactuum 
momenta, in calculo adhibita fuerint, quæ a Cel. 
Green aſſignata deprehenduntur, excepto momento 
contactus interni pro ingreſſu, ubi momentum a Cel. 
Doct. Solander notatum, in uſum fuit vocatum, 
merito diſpiciendum erat, quam ſubeat parallaxis 


mutationem, ſi alia contactuum momenta pro hoc 


loco notata adhibita fuiſſent. Quod igitut contactus 
internos attinet, duas ſupponere licuit hypotheſes bina 
quaſi extrema in ſe continentes, priorem qua obſer- 
vatio contactus interni pro ingreſſu a Cel. Green 
facta cum ea contactus interni pro egreſſu a Cl. Cook 
inſtituta combinatur, poſteriorem qua mutata vice 
obſervatio prioris contactus interni a D®? Cook facta 
combinatur cum momento poſterioris contactus in- 
terni a Cel. Green aſſignato. Prior hypotheſis dat 
parallaxin 2 —8,48—0,0920 y, poſterior vero 2 = 
8,65—0,0080 y, ubi medium 2 = 8,57 —0,0080y 
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vix differt a determinatione ante adhibita. De mo- 
mentis contactuum externorum generatim quidem 
liquet, ea cum obſervationibus internorum nequaquam 
conciliari poſſe, quoniam mora inter utriuſque generis 
eontactus vera multo minor obſervata fit ; quo certius 
tamen conſtaret præcipuam aberrationis cauſam in 
contactibus externis efſe quærendam, ſequenti modo 
in exactitudinem momentorum tam contactibus ex- 
ternis quam internis. reſpondentium, auctori noſtro 
inquirere viſum eſt. ee contactuum inter- 
norum, cum obſervatione ejuſdem contactus pro in- 
greſſu Grenovici a Celeb. Maſkelyne facta comparat, 
indeque deducit afſumtam longitudinem pro King 
George Ifland 22“ vel 25” eſſe augendam: hæc 
deinde momenta fimiliter comparando cum obſerva- 
tione contactus interni pro egreſſu in Gurjef a Cel. 
Lowits inſtituta, invenit eandem longitudinem 25 
vel 20” eſſe augendam, ex quo quum hæc correctio 
per quatuor diverſi generis comparationes fere eadem 
prodeat, concludendi rationem habere ſibi viſus eſt, in 
contactibus internis graves errores latere nequaquam 
probabile eſſe. Dum pro contactibus externis ſimile 
mſtituendum fuit examen, ne videretur parallaxin 
nimis parvam ſuppoſuiſſe, ſtudio maximam elegit quæ 
ex his contactibus deduci poteſt, ſcilicet 5 = 9,04— 
0,0073 y, unde deducit correctionem Jongitudinis 
geographicæ pro King George Ifland ad 32“ aſſur- 
gere. Poſtmodum tacta combinatione binorum con- 
tactuum externorum, cum obſervatione contactus 
interni pro egreſſu in Wardhus a Rev. Pat. Hell in- 
ſtituta, invenit correctionem longitudinis per unam 
comparationem prodite 49 ſec. per alteram vero 16, 
quæ inhgnis diſcrepantia certe non niſi ab incertitu- 


dine 


1761 


dine contactuum externorum pro inſula King George 
oriri poteſt, ſiquidem longitudo Wardhuſii vix ultra 
5 eſſe poſſit dubia. 

Quoniam plurimis aſtronomis placuit parallaxin 
multo majorem adhibere, quam quæ nunc inventa 
fuit, operæ etiam pretium erat diſquirere, quouſque 
errores obſervationum pro contactibus internis per- 
tingere debeant, fi parallaxis ſupponatur vel g vel 
10 ſecundorum. Inventum autem fuit pro paral- 
laxi 9“, fi bini contactus interni pro Inſula Regis 
Georgi, cum ejuſdem nominis Europeis conferan- 
tur, ſummam errorum ad 40 fere ſecunda increſcere, 
pro parallaxi autem 10 ſec. eam duobus minutis pri- 
mis minorem ſupponi non poſſe, quorum ut poſterius 
abſurdum, ita prius quoque valde improbabile vi- 
detur, 

Deinde expendendum quoque fuit, utrum ex ob- 
ſervationibus diſtantiaram minimarum, certi quic- 
quam de parallaxi Solis concludi poſſit. Si autem 
comparatio inſtituatur diſtantiæ minime pro Inſula 
King George inventz cum diſtantis ad ſinum H udſonis, 
Noritoni in Penſylvania, et Novz Angliz a Cl. Win- 
throp menſuratis, inveniuntur pro parallaxi hi valores 
1 2 10% 51, vel x = 8% 98, vel 3 = 97,97, quo- 
rum diſſenſus jam certiſſimo eſt indicio quam parum 
fidei hujuſmodi obſervationibus tribui debeat, in 
quæſtione hujus generis decidenda. Cæterum fi fu- 
erint, qui ex his menſuris parallaxin 9“ vel etiam 
10 fec. deducere velint, ab illis ſequentis dubii plenam 
ſolutionem merito expectamus: qui fiat, ut potius 
ſupponi debeat, ſingulis obſervationibus contactuum 
internorum a tot obſervatoribus inſtitutis, ad mini- 
mum errores 20 ſec, vel zo ſec. ineſſe, quam binas 

L 2 | vel 


— 


— 


1 4 nn I <4 


— 2 2.2 _ - 2. „ - 


= 


"Foows cr. Tf — 


— 9 
— — ¶ — 2. —gv—ͤ— ON — IIS 


— - 


| | — - 
3 —_— 


— — — - 1 ̃— . 


+ a 
IE 


76 

vel tres menſuras diſtantiarum minimarum micro- 
metro captas 2 aut 3 ſecundorum erroribus obnoxias 
eſſe? Denique et auctorĩ noſtro placuit quædam ad- 
jicere de effectu atmoſphere Veneris ad durationem 
tranſitus imminuendam; obſervavit autem hanc quæſ—ʒ 
tionem in dubio relinquendam efle, donec exactiſſime 

determinare licuerit, tam latitudinem geocentricam 
Veneris, ſeu diſtantiam minimam veram, quam aC« 


curatam menſuram diametri Solis. 


Præterea reticendum quoque non eſt, eundem 
D. Lexell obſervationes ſuper diſtantias marginum 
Solis et Veneris minimas, Noritoni inſtitutas, quas 
illuſtr. Societas Scientiarum nobiſcum communicavit, 
calculo ſubjeciſſe, et ex pulcherrimo conſenſu ſingula- 
rum fere obſervationum, concluſiſſe hanc diſtantiam 
minimam fore 100 10% poſita ſemi-diametro Solis 
947” , ſeu etiam 10” 9” poſita ſemi-diametro Solis 


945%, F uti celeb. Maſkelyne eam aſſignare ſolet. 


Exiſtimat autem idem D. Lexell utramque diſtantiz 
minimæ quantitatem uno ſecundo augeri poſſe, quia 
probabilius videtur diſtantias marginum juſto ma- 
jores eſſe captas, quam quod in defectu peccaverint. 
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X. A Letter to the Rev. Mr. Maſkelyne, 
Aſtronomer Royal, F. R. S. accompany- 
ing a new Chart of the Red Sea, with two 
Draughts of . the Roads of Mocha and 
Judda, and ſeveral Obſervations made 
during a Voyage on that Sea, by Capt. 
Charles Newland. | 


| S I R, 
Read March 12, I Beg leave to lay before you a chart 
* of the Red Sea, conſtructed from 


materials that J became poſſeſſed of, during my reſi- 
dence in the Eaſt Indias; which chart, upon my 
voyage to Mocha and Judda, I experienced to be 
the beſt I have ever feen. The only material error 
that I ever diſcovered in it, is, that the Abyſinian 
ſhore oppolite Mocha is placed too jar to the weſt- 
ward by 25 or 30 miles, and that there are ſeveral 
ſmall iſlands upon the ſame ſhore, not taken notice 
of in any other chart; which iflznds I have marked 
in the chart I now ſend you (See Tab. III.) toge- 
ther with two draughts of. the roads of Mocha 
and Judda (Tab. IV.), which, if you think will be 
of any utility, are entirely at your ſervice, 


Jam, SIR, 
With the utmoſt reſpect, 


your moſt obedient humble ſervant, 


Cha®. Newland. 


*Lorpitude 
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Longitude of Judda by 12 Diſtances of the » from ©; 


Work'd by the Britiſh Mariner's Guide 39 53 45 
And by the Ephemeris for 1769 40 1 7 


— 


Difference 7 22 


By Jupiter's Satellites 39 * 4 = 
By D and - - - * . 5 A 40 I 7 E. 


— 


34 22 


2 


5 0 ; K 8 XI. 8 
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XI. Remarks and Obſervations made on 
board the Ship Kelfall, on a Voyage to 
Judda and Mocha, in 1769, by the 


Same. 


Read March 12, FN my run from Socatra to Cape 

N Aden, I made the diſt. 8“˙ 200 W. 
and from Cochin 297 39 W. The latitude of the 
above Cape is laid down in moſt books and charts 
in 137 N. which I find is about 15 miles too much 
to the northward, according to the obſervation I 
took on the 10th of February 1769, as well as three 
other very good obſervers: by the medium of the 
whole we made the latitude 12" 41“ N. the Ca 
then bore N. N. W. 3 W. diſt. 5 miles which gives 
near 4 of latitude that, added to 12* 41“ N. 
gives 12 45, N. for the latitude of the ſouthernmoſt 
point of the Cape. 

This cape, or headland, is one of the moſt re- 
markable I ever ſaw, when coming from the eaſt- 
ward; it is fo very high and rugged, that it may be 
ſeen, I believe, 15 leagues at leaſt, in fine weather. 
The tops of thoſe ragged rocks reſemble ſo many 
| Chimneys and ſpires; and, as you approach the 
| Cape, you fee a zigzag wall, or whitiſh pathway, 

cut through the rocks, not at a very great diſtance 
from the waterſide; a little below this at the S. E. 


end, 


* 


end, you will ſee ſomething that looks very like two 
moſques; but this cannot be ſeen at a greater diſtance 
than 4 or 5 leagues; but when it is, you may be 
certain it is Cape Aden, and may then ſteer your 
courſe for Babelmandel accordingly. 

A little to the weſtward of this cape, there is an- 
other high craggy headland, equally high - and 
craggy as that of Aden, between which two there is 
an opening, very much reſembling a ſmall narrow 
ſtreight, but in reality it is only a deep bay, the bot- 
tom of which is very low land, fo low, that it can» 
not be ſeen from the maſt-head, except you are 
cloſe in ſhore : by this deception, people have miſ- 
taken it for the Streight of Babelmandel, and have 
been ſo far embayed, before they perceived their 
miſtake, that it was with the greateſt difficulty they 
-got out 2gain. 1 

On each ſide of this bay lies a large rock, juſt at 
the entrance, and at about a quarter of a mile from 
the ſhore : when theſe are ſeen, you may be ſure it 
is not the Streight of Babelmandel. Was a ſhip to 
fail in with this place, and had not had an obſervation 
for ſume days before, I think it would be very eaſy 
to miſtake one for the other; there is only this dif- 
ference, that Cape Aden 1s high and rugged, and 
Babelmandel is rather low and ſmooth, and the 
iſland (as the Directory obſerves) makes like a 
gunner's coin. 

The beſt courſe to ſteer from Cape Aden to Saint 
Anthony is W. by S. by the compaſs, and that will 
carry you clear of the ſhoal lying off that point. I 
made the diſtance between Cape Aden and Cape Saint 
Anthony, by the ſhip's run, 17 leagues ; the latter 

| Cape 
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cape is high land, and * be ſeen in fair wender 


about 12 ge. 


N. B. When Cape Aden bore N. N. W. 4 W. 
about 5 miles, I had 40 fathom, coarſe ſand 
and ſmall ſhells, the opening of the ſmall bay 


appeared like the narrow | Streight of Ba- 


_belmandel, N. W. 


Thus ſheweth Cize Aden c, when the opening 
A bears W. N. WA N. diſtance about 4 miles. 
Tab. V. Fig. 1. 

Thus ſheweth HD A * coming a 
the eaſt ward, at the diſtance of about 7 leagues, 
n nn by N. Fig. 2. 


o give any direftions for ailing through the 
narrow Streight of Babelmandel, and from thence 
to Mocha road, would be needleſs, as they are fo 
extremely good in the Eaſt India Directory, as alſo for 
anchoring and ſailing into the road, with proper 
bearings, and diſtance to anchor from the town. 


Thus ſheweth Cape Babelmandel, when it bears 


N. W. by W. diſtance 6 or 7 leagues, Fig. 3. 
Thus ſheweth Cape Aden, when it bears W. by N. 
10 or 11 leagues, Fig. 4. 


From Mocha towards Judda, the iſlands of Jebbel- 
Zeker Aloric are pretty large, and may be ſeen in 
clear weather 7 or 8 leagues ; they are fix in number, 
the ſouthernmoſt lies in the latitude of 13* 4.5” N. and 
bears from Mocha N. W. by W. nearly, diſtance 

Vor. LXII. M about 
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about 40 miles. A little to the northward of tho 
iſlands lies Jebbel-Zeker, a very high large iſland, 
that may be ſeen in fair weather 12 or 13 leagues. 


Very near this ifland, of the N. E. fide, lie three 


ſmall ones, not diſcernible at a diſtance of 4 leagues. 
The N. end of the large ifland Jebbel-Zeker lies in 


the latitude of 14* 10“ N. 


In coaſting along the Arabian ſhore, abreaſt of the 
large iſland, care muſt be taken not to come too 
near the ſhore, as there is a ſhoal water, between the 


moſque of Cape Name and Cape Namel, 7 or 8 miles 


from the ſhore, and foul ground, with overfalls. The 
edge of this bank is very ſteep too; for when I was. 
from the ſhore about the above diſtance, I had pre- 
ſently from 20 to 7 fathom: water, and then 6 fathom. 
I immediately hauled off, and deepened my water 
again very ſoon, to 13, 14, and then 20 fathoms, as 
may be ſeen. by the ſoundings in the draught, Tab. IV. 
The true courſe from Jebbel-Zeker to the Subu- 
gars is N. W. by N.; diſtance 20 leagues. Thoſe 
iſlands are extremely well. laid down in three different 
charts J bave met with for the Red Sea; they trench 
away about N. N. W. and S. S. E. and extend 
from N. to S. about 20 miles; they are nine in 
number, and not very high, bowever, I. believe 
they may be feen, in clear weather, from the maſt- 
head 7 or 8 leagues; the latitude of the S. and N. 
ends 14* 57" to 15* 15 N. 
N. E. of thoſe iſlands lies a low white iſland 


(which LI call Sandy Wand), environed all round 


with ſhoal water; to the ſouthward of which, the 
fhoal ſeemed, from the maſt-head, to extend from 
the iſland 3 or 4 miles. I paſſed it at about 6 miles 
diſtance, 


diſtance, and never had leſs than 26 fathom, ſandy 
ground. Two or 3 miles within me, appeared like 
very ſhoal water. Its latitude is 15 22 N. 

About 40 miles N. N. E. from the Subugars, lies 
the Iſland Comoran, a very low blackiſh iſland, 
trenching away N. W. and S.S.E. excepting the north 
end, which turns off ſuddenly, and ſtretches away 
N. N. E. When at the diſtance of about 5 miles 
from this iſland, I had 23 fathom water, hard ſand 
and gravel ſtones, at the ſame time it bore E. N. E. and, 
when the body bore N. E. diſtance about 6 miles, I 
ſaw a large ſquare white houſe near the waterſide. 

N. W. by N. by the compaſs, from the Subu- 
ears, lies the Ifland Jebbel-Tar, diſtance about 
25 miles. This iſland is of a moderate height, and 
may be ſeen 9 or 10 leagues from the maſt-head, in 
clear weather ; its latitude is about 15* 36' N. and 
when it bore W. about 10 miles, I had 33 fathom 
water, a ſandy bottom. 5 
After taking your departure from this iſland, when 
bound to Judda, the beſt courſe to ſteer is 
N. N. W. 1 W. which is near the mid channel; by 
doing, you may run boldly on all night, without 

ear. TT 
From Jebbel-Tar to the ſmall iſlands on the Ara- 
bian fide, laid down in about 18* N. latitude, I made 
the courſe N. 22* 49/, W. diſtance 159 miles. It 
was about ſun-ſet when I firſt ſaw two of thoſe 
iflands ; they then bore from N. E. to S. E. by 8. 
diſtance from the neareſt of them about 6 miles, and 
breakers a little to the ſouthward about 5 miles. The 
ſouthernmoſt of theſe iſlands lies in the. latitude of 
i8* 2/ N. according to my bearing and diſtance at 

M 2 ſun- ſet; 


„„ | 
ſun-ſet; they are very low, but long, and ſtreteh 
to the northward ; I had no ſoundings, 80 fathom at 
the above diſtance. 

From the above iſlands I ſaw no dangers, till I 
was in the latitude of 19* 24' N. (upon the Ethi- 
opian ſhore), when I ſaw breakers; and a little to 
the N. W. of them I faw a low fandy iſland, that 
cannot poſſibly be ſeen at a greater diſtance than 
6 or 7 miles; at the ſame time I ſaw two high iſlands 
to the weſt and northward of them, diſtance 8 or 
Io leagues. 

And, upon the eaſtern or Arabian ſhore, in the 
latitude of 20* 14 N. I ſaw a low ſmall ſandy iſland ; 
and 3 or 4 miles farther to the northward, an- 
other low ſandy iſland, about the fize of the former, 
neither 'of which can be ſeen, in clear weather, at a 
greater diſtance than 3 leagues. At the ſame time, a 
little to the northward and weſtward withal, I ſaw 
breakers very plain from the ſhip's deck; thoſe iſtands 
were called (by the pilot I had on board) Marſaha- 
ram; he at the ſame time informed me, that it was very 
dangerous to go to the eaſtward of them, it being 
nothing but ſhoals and rocks. When you are to the 
northward of theſe iſlands and breakers, you will ſee 
the high land of Goofs, at the diſtance of 14 leagues, 
the approaching of which is very dangerous without 
a pilot, as well as all the reſt of the coaſt quite to 
| Judda, it being fo incumbered with rocks and ſhoals; 
and what makes it the more hazardous is, there being 
no foundings till you come at once upon a hard ſteep 
ſand- bank, or a ledge of rocks; therefore, it will be ab- 
ſolutely neceſſary to take a pilot on board, in or about 
20 N. latitude, if poſſible; but ſhould you not be fo 

fortunate 


„ 
fortunate as to get one before you come near Judda, 
it would be moſt certainly prudent to keep 30 or 40 

miles from the ſhore, at leaſt ſo far that you can 
but juſt diſcern the high land of Goofs and Gedan, 
at which diſtance there is no danger. Although 
this may appear a great diſtance for the pilots to 
come off to the ſhip, yet they will immediately do 
it as ſogn as they hear your gun, and not till then. 

It is indeed amazing, and almoſt incredible to be told, 
how far theſe pilots will hear the guns on aſtill morning 


or evening, which are theproper times for the guns to- 
be fired. Obſerve to fire the firſt as ſoon as you ſee 


the ſun appear in the horizon, and the ſecond as ſoon 


as the lower limb 1s juſt out of the water; in the 
evening, the firſt as ſoon as the lower limb touches 
the water, and the ſecond when the upper limb is 
below the horizon. Four firings in one day is all that 
are neceſſary; but they are to be repeated every day 
till you get a pilot. They know pretty near the time 
the India ſhips will arrive, and go down to the water 
ſide every night and morning, and juſt as the ſun is 
rifing or ſetting, they lay their ear cloſe to the ground 


for three or four minutes, and pretend to ſay, that 


if a ſhip is not more than two or two and a half 
degrees diſtance when the gun is fired, they can 
either hear the report or find the ground ſhake under 
them; upon which they take a boat and come off to- 
pilot you in. This may ſeem a little extraordinary to 
a perſon that never was there; but, however ſtrange 
it may appear, I was aſſured by a gentleman of un- 
doubted veracity, that he run by the log 95 miles 
from the time of firing his two guns in the morning, 
till he aw the pilot in the evening; and when he 

came 
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came On board, he declared that he heard the two 
guns that morning at ſun-rifing, upon the ſtrength 


— 
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of which, he took his boat and put off. 

To fail into Judda harbour, or rather road, without 
a pilot, would be impoſſible for a ſtranger, there being 
ſo many ſand-banks and ſhelves of rocks; but when 


you are in, it is one of the ſafeſt places that can 


poſſibly be ; you may make your ſhip faſt with any 
old junk, and there is no danger, though you are 
ſurrounded with nothing but rocks and ſands. 

The beſt bearing for anchoring is the great Moſque 
E. by S. and the extremes of the land from S. by E. 
to N. N. W. diſtance from the landing: place about 
two miles. 


Latitude of Judda 21 28 N. 
Longitude Ditto 39 26 45 E. 
Variation of the compaſs 11 62 W. 


T left Judda the 3oth of July 1769, and paſſed 
by the grap ſhoals (lying in the latitude of 21* 
20/ N.) at about a mile's diſtance, from which 
I took my departure and made my courſe the firſt 
day S. 24 W. diſt. 56 miles; the ſecond day, S. 15 E. 
diſt. 100 miles. On the third day about 6 o'clock 
in the afternoon I faw a very high land on the Ethi- 
opian ſhore (about the latitude of 18* 38” N.) and 
ſome ſmall iſlands a little to the Northward of it; the 
high land bore about W. N. W. and the ſmall iſlands 
N. W. diſt. from the high land about 10 leagues ; 
we had then run from the Grab ſhoal 195 miles. 


From 
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From the ſhip's place at 6 P. M. run about 68 
min. S. S. E. by the compaſs, and then made a low 
long ſandy iſland bearing 8. W. about 8 miles on the 
ſame ſhore, on the South end of which are breakers 
that may be ſeen 8 or 9 miles; the middle of this 


iſland lies in or near the latitude of 16* 427 N. from 
thence to Jebbel-Tar the diſtance is 128 miles, in a 
direct S. E. courſe by the compals. 
Thus ſheweth the iſland of Jebbel-Tar, when it 
bears W. by S. diſt. about 10 miles; Tab. V. fig. 5. 
From Jebbel-Tar to Jebbel-Zeker, the courſe is 
by the compaſs S. E. by S. diſtance about 100 miles: 
the paſſage to the Weſtward of it I had been 
informed was a very good. one, but I find by experi- 
ence it is not ſo good as that to the Eaſtward of it; nor 
do I think it fo ſafe to go that paſſage in the night, 
except you are cloſe to the iſland before it is dark, and 
well to the Southward of the large Jebbel-Zeker, ſo 
that you can fee the Southernmoſt of the ſmall 
Jebbel-Zeker Alories, as I found a very ſtrong cur- 
rent ſetting upon the Abyflinian ſhore, and to the . 
Southward withal. On the evening of the 4th of 1 
Auguſt at ſun · ſet, the large Jebbel-Zeker bore E. 4 
by S. diſtance about 4 leagues, and the Southernmoſt 1 
one 8. 8. E. half E. Having a very fine wind, and UE 
wanting to be at Mocha very much, I carried a mo- ; 1 
derate ſail, and ſteered from ſun-ſet till 8 o'clock South 
about 7 miles, from 8 till 10 S. by E. 7 miles, from 
10 till 12 8. S. E. 7 miles, and then bore away, con- 
eluding myſelf well to the Southward of all the 
iſlands of Jebbel-Zeker Alorie; and indeed had my 
draught been gcod, and had I met with no current, I. 
thould. have been clear of every thing according to. 


| 
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my run, which gave me about 5 miles to the South- 
ward of the Southernmoſt Jebbel-Zeker; but to my 
great ſurprize, juſt as I was bearing away, I ſaw two 
Hands right a-head, within about half a mile of us. 
We were then going at the rate of 4 knots: I imme- 
diately hauled off to the S. W. and ſoon after 8. 
till I thought we were quite clear, and then (about 
two o'clock) going to bear away a ſecond time, we 
diſcovered two very ſmall iſlands, leſs than a mile 
from us, right a-head, upon which I ſhortened fail, 
and laid the ſhip's head to the Welt ward till day-light, 
. when I perceived myſelf ſurrounded with a parcel of 
ſmall iſlands (not laid down in any chart), about 
half way between Jebbel-Zeker Alories and the 
Abyſſinian ſhore. It falling little wind, and the cur- 
rent driving me very faſt upon the Abyſſinian ſhore, 
] let go my anchor in 27 fathom ſandy bottom, and 
there laid till 10 in the morning, when a breeze of 
wind ſprung up from the Northward; I then im- 
mediately hove up my anchor, and ſtood over for 
Mocha fteering N. 77* E. diſtance 39 miles: when 
at anchor, I was about 3 miles from the Abyſſinian 
thore, and about half a mile from a large rock, or 
rather a ſmall iſland, While I was among theſe 
lands, I faw no breakers or ſhoal water; the leaſt 
water we had was 27 fathom, and never more than 
40 fathom, and moſtly ſandy ground, Moft of theſe 
mall iſlands I have marked in my chart, pretty near 
as they bear from each other; the diſtance from the 
Abyſlinian to the Arabian ſhore is not more than 
40 or 45 miles (about the latitude of 13* 25' N.) 
though in moſt charts it is made to meaſure from 70 
to 80 miles, which certainly muſt be a great deal 

7 too 
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too much; for, ſuppoſing an error in my run from 
ſhore to ſhore 10 miles, it would only make the 


diſtance 50 miles, which is 25 or 30 miles leſs than 
the charts give. 


Latitude obſerved at Mocha 13 24 N. 
Variation of the compaſs 14 43% We. 
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XII. An ; eaſy [leibod to dliſtill fre Water 
from Sale uw ater at Sea; 2 Capt. Newland, 


Read March 1 2, 


775 HE materials neceſſary for this 


proceſs are the following; a cop- 
per or iron pot of 15 or 20 gallons, an empty caſk, 
ſome ſheet lead, a ſmall Jar, a few wood-aſhes or 
ſoap, and billet-wood for fewel. See Tab. V. fig. 6. 
where A is the ſtill or pot; B the pipe or worm; 
C the worm-tub; D the receiver; EE the fagong or 
fire-place; and 7 the plug-hole to put in water. 


FIRST, In order to make my pipe or worm B, 


1 took as much ſheet lead as I thought was ſuffi- 


cient for the purpoſe, and beat it on a ſponge ſtaff to 
make it round: this being done, I was ſomewhat at 

a loſs for folder; however, I ſupplied that defici- 
ency with good paſte and dungerec (or thin canvas) 
laid well on, and over that, a ſecond coat of paſte 
and dungerec, and then a, covering of ſmall cered 
line hove cloſe together and very tight round, over 

which I put my third coat of paſte and dungerec, 
which I found, to my ercat ſatisfaction, was ſufficient 
to keep it from blowing. The next thing was to 
fix my pipe Bin the pot or fill head A. When I had 
well ſecured the pot in the fagong EE. I filled it 
about two thirds full of ſalt water (about 5 gallons), 
with which I mixt two or three Os handful! 8 of 
wocd-afhes, and ſtirred it vc! p together, in order to 


leiten the ſalt water; I then fixt 11 th (which Was 
made 
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made of plank 3 inches thick) in which there are 
two: boles, one for the end of the pipe, the cther to 
put in water as occaſion requires, without taking 
off the lid. It muſt be well obſerved, that the end of 
the pipe is not put more than 2 or 3 inches within 
the {till head; for, ſhould it be put too far in, when 
the water. boils, the bubbles or faline particles get 
into the end of the pipe, and make the water brackiſh 
in the receiver D. To prevent the ſteam from 
coming out at the plug-hole For lid A, I made a 

kind of mortar, with wood-aſhes, ſalt water, and 
rope cut very ſmall and beat well together, and then 
applied it thereto, which anſwered my purpoſe en- 

tremely well. Now my pipe is fixt in the ſtill-head, I 
ſhall proceed in the next place to carry it through 
the worm tub C into the receiver D. My worin: tub 
is nothing more than an empty caſ with one of the 
heads taken out, and in each fide a round hole cut, 
of about 3 inches diameter, for the pipe B to paſs 
through into the receiver D, which is fixt at a little 
diſtance from the tub C. The receiver has alſo a 
wooden lid like that of the ftill-hcad, with a hole in 
it for the end of the worm to go through into the re- 
ceiver D; care mult be taken, that no ſteam comes 
out there, as well as at the ſtill- head, An empty jar 
will anſwer the purpole of a receiver very well. 

Notwithſtanding the pipe B paſſes through the tub C 
of cold water, your jar will be very hot ; I therefore 
thought it neceſſary to keep a perſon continually 
wetting it with cold water, which not only kept 
the jar from breaking, but made the freſh water 


cold and fit for uſe immediately after the {till was 
N 2 taken 


\ 
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taken off. The foregoing directions ſtrictly obſerved, 
a quantity of 8 or 10 gallons will be produced every 


day, each day containing 12 hours. 

Note. Every five or fix hours you muſt repleniſh 
the ſtill with about five gallons of water, as I found 
my firſt ſtock conſumed about a gallon per hour by 


f XIII. Ot- 
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XIII. Obſervations on the milky Appearance 
of ſome Spots of Water in the Sea; by 


the Same. 


Read March 12, IT has been remarked by ſeveral navi- 
"Os gators, on their paſlage from Mocha 
to Bombay, Surat, &c. that they had diſcovered in 
the night ſpots of water as whe as milk, and could 
never aſſign any reaſon for it; and many have been 
ſo much alarmed, that they have immediately hove 
to and founded; but I never heard of any body ever 
getting ground. In my paſſage acroſs thoſe ſeas in the 
Kelſall, I diſcovered all of a ſudden, about 8 o'clock 
in the evening, the water all round me as white as 
milk (intermixt with ſtreaks or ſerpentine lines of 
black water). I immediately drew a bucket of it, and 
carried it to the light, where it appeared juſt as other 
water ; I drew ſeveral more, and found it the _ 
ſome I kept till the next morning, when I could 
ceive no difference from that alongſide, We had run 
by the log 5o min.“ from the time we firſt obſerved 
It till daylight, and during all that time the water con- 
tinued white as milk, but at full daylight it was of 
its ofual colour. The next evening about 7 o'clock 
the water appeared again as white as befor2; I then 
drew another bucket and carried it to a very dark place, 
and holding my head cloſe to the bucket could per- 
ceive, 
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ceive, with my naked eye, an innumerable quantity 
of animalcules floating about alive, which enlight- 
ened that ſmall body of water to an amazing degree. 
From thence I conclude that the whole maſs of water 
muſt be filled with this ſmall fiſh ſpawn or animal- 
cules, and that this is without all doubt the reaſon of 
the water's appearing ſo white in the night-time. We 
run by the log, from the time we firſt ſaw it till 
the latter part of the ſecond night (the time we loſt 
fight of it) abcut 170 miles. | 

N. B. Latitude about r5* 107 N. and 8. W. diſt, 
from Cape Aden 12* 1870 E. 

On the zoth of Auguſt 1769, at 3 o'clock in the 
morning, I ſaw a comet 80 20" from Aldebaran 

Wi. and the teil ſtreaming to the Weſtward. 
I made the meridian diſtance from Cape Aden to 


Striking Sounding on the Malabar coaſt (in the lat. 
of „ N.) 7 31 E. 
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XIV. MA Letter from Mr. Peter Dollond, 79 
Nevil Maſkelyne, F. R. S. and Aſrono- 
mer Royal; deſcribins ſome Additions and 
Alterations made to Hadley's Quadrant, 
to render it more ſerviceable at Sea, 


. I 


Reverend Sir, 


Read March 29, HE particular attention, you have 
| e always ſhown to any improve- 
ment tending to the advantage of aſtronomy or na- 
vigation, makes me take the liberty to trouble you 
with an account of ſome additions and alterations 1 
have lately made to the Hadley's quadrant. 

The general uſe of this 1 at fea is ſo well 
known, that no mention need be made of the im- 
portance of any improvements in the conſtruction, 
that may render the obſervation more exact, and 
occaſion more frequent . opportunities of making 
them. 

The glaſſes of the Tad! 1cy's quadrant ſhould have 
their two ſurfaces periect planes, and perfectly par- 
allel to each other. Fro ſeveral years practice in 


grinding theſe glaſies, IJ have Fang out methods of 


making them to great e: cn Cres; but the advantage, 


that ſhould ariſe from the 2 e of che olaſſes, 
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has oftentimes been defeated by the index glaſs being 
bent by the braſs frame that contains it: to prevent 
this, 1 have contrived the frame, ſo that the glaſs 
lies on three points, and the part that preſſes againſt 
the front of the glaſs has alſo three points exactly 
oppoſite to the former. Theſe points are made to 
donfine the glaſs by three ſcrews at the back, that 
act exactly oppoſite to the points between which the 
glaſs is placed. This little contrivance may be of ſome 
uſe ; but the. principal improvements are in the me- 
thods of adjuiting the glaſſes, particularly for the 
back obſervation. 

The method hitherto praiſed for adjuſting that 
part of the inſtrument, by means of the oppoſite 
horizons at ſea, has been attended with ſo many 
dificulties that it has ſcarce ever been uſed ; for fo 
little dependance could be made on the obſervations 
taken this way, that the beſt Hadley's ſextants made 
tor the purpoſes of obſerving the diftances of the 
Moon from the Sun or fixed ſtars, have been always 


made without the horizon glaſs for the back obſer- 


vation; for want of which, many valuable obſerva- 
tions of the Sun and Moon have been loſt, when 
their diſtance has exceeded 125 degrees. 

To make the adjuſtment of the back obſervation 
ealy and exact, I have applied an index to the back 
horizon glaſs, by which it may be moved into 2 
parallel petition to the index glaſs, in order to give 
it the two adjuſtments, in the ſame manner as the 
tore horizon glaſs is adjuſted, Then, by moving 
the index to which the back horizon glaſs is fixed, 
ex.cily 90 degrees {which is known by the diviſions 
made tor that purpoſe) the glaſs will be thereby ſet 

6 at 
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at right angles to the index glaſs, and conſequently 
will be properly adjuſted for uſe, and the obſer- 
vations may be made with the ſame accuracy by 
this, as by the fore obſervation. 

To adjuſt the horizon glaſſes in the perpendicular 
poſition to the plane of the inſtrument, I have con- 
trived to move each of them by a fingle ſcrew, that 
goes through the frame of the quadrant, and is turned 
by means of a milled head at the back, which may 
be done by the obſerver while he is looking at the 
object. 

To theſe improvements, Sir, I have added your 
method of placing darkening glaſſes behind the ho- 
rizon glaſſes, which you have been ſo kind as to give 
me liberty to apply to my inſtruments. Theſe 
glaſſes, which ſerve for darkening the object ſeen by 
direct viſion, in adjuſting the inſtrument by the Sun 
or Moon, I have placed in ſuch a manner as to be 
turned behind the fore horizon glaſs, or behind the 
back horizon glaſs, that they may be uſed with 
either; there are three of theſe glaſſes of different 
degrees of darkneſs; the lighteſt or paleſt I do 
imagine will be of uſe in taking the Sun's altitude 
when the horizan appears glaring, which I believe 
often happens by the reflection of the ſea. 

If theie additions and alterations ſhould be thought 
to be real improvements, which I cannot doubt, Sir, 
if they are honoured with your approbation, I hope 
they may ſerve in conjunction with thoſe improve- 
ments you have made yourſelf in reſpe& to the ob- 
viating any poſſible errors in the paralleliſm of the 
planes of the index glaſs, and in regard to the ad- 
zuſtment of the teleſcope parallel to the plane of the 


Vor. LXII. O quadrant, 
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quadrant, to extend the uſe of this moſt valuable 
nautical inſtrument, and to add to the exactneſs of 
the celeſtial obſervations taken with it to determine 
the longitude at ſea. But of theſe particulars I need 
fay no more, ſince you are, without doubt, in every 
reſpect, the propereſt perſon to give an account of 


them. 
I am, 8 1 R, 
Your moſt obedient, 
humble ſervant, 
London, Feb | 
ondon 1 — Peter Dollond. 


XV. Re. 
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Received May 22, 1772, 


XV. Remarks on the Hadley's Quadrant, 
tending principally to remove the Difficulties 
which have hitherto attended the Uſe of the 
Back-obſervation, and is ubviate the 
Errors that might ariſe from a Want 
of Paralleliſm -in the two Surfaces of 


the Index-Glaſs. By Nevil Maſkeiyne, 
F. R. S. Aſtronomer Royal. 


* 


Read May 28, HE back obſervation with Hadley 
of {hop quadrant being founded on the 


ſame principles, and in theory, equally perfect with 
the fore-obſervation, and being at the jame time 

neceſſary to extend the uſe of the inſtrument up to 
1 80 degrees (it being impracticable to meaſure angles 
with any convenience beyond 120 degrees with the 
fore-obſervation) it may ſeem ſurprizing that it hath 
not been brought equally into general uſe, more e- 
ſpecially ſince the method of finding the longitude 
by obſervations of the Moon, has been practiſed at 
ſea for ſome years paſt ; ſince this method would re- 
ceive conſiderable advantage from the uſe of the 
back-obſervation in taking diſtances of the Sun and 


Moon between the firſt and laſt quarter, could ſuch 
O 2 obſer- 
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obſervations be as much depended upon as the fore 

obſervations. The cauſes of this ſeem to have been 

principally theſe two, the difficulty of adjuſting the 
back horizon glaſs, and the want of a method of 
directing the ſight parallel to the plane of the qua- 

drant. The back horizon glaſs, like the fore- one, 
requires two adjuſtments : the firſt, or common one, 

diſpoſes it at right angles to the index glaſs, when 

the index ſtands at (o) upon the arch ; which is uſu- 

ally performed by ſetting (o) of the index of the arch 

of the quadrant by double the dip of the horizon of 
the ſea, and then holding the quadrant vertical with 

the arch downwards, and turning the back-horizon 
glaſs about, by means of its lever or perpetual ſcrew, 
till the reflected back horizon appears to coincide 

with the fore-horizon ſeen directly. But this ope- 
ration is ſo difficult in practice with the back-horizon 
glaſs wholly ſilvered, except a ſmall tranſparent ſlit 
in the middle, as it has been uſually made, that few (if 
any) perſons have ever received proper ſatis faction 
from it. If the back-horizon-glaſs was ſilvered in 

every reſpect like the fore-horizon-glaſs (which it. 
ought to be) the upper part being left unſilvered, and 
a teleſcope was applied to it, perhaps this adjuſtment 

might be rendered ſomewhat eaſier and more exact; 

but it could not even thus be made ſo exact as the 

adjuſtment of the fore-horizon-glaſs may, by making 

uſe of the Sun's limbs. 

The ſecond adjuſtment of the back-horizon- 
Zlals, in the common conſtruction of the quadrant, 
1s ſill more troubleſome, ſince it cannot be exe- 
cuted without ſetting the index go degrees off 
the arch, in order to place the index-glals par- 
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allel to the back-horizon-glaſs; when this ad- 
juſtment may be performed in the ſame manner as 
the correſponding adjuſtment of the fore-horizon- 
glaſs. But the bending of the index, that follows 


the ſetting it off the arch, is a very diſagreeable cir- 
cumſtance, having a tendency, eſpecially on board of 
ihip, to expoſe both the index and centre work to 


damage; and may even, without extraordinary pre- 


cautions taken by the inſtrument maker in placing 
the plane of the index-glafs exactly according to the 
length of the index, diſturb its perpendicularity to 
the plane of the quadrant: on theſe accounts it would 


be much better if this adjuſtment of the back. horĩzon- 


glaſs could be performed, like thoſe of the fore- 
horizon-glaſs, with the index remaining upon the 
arch of the quadrant. Fortunately, this defigeratum 
has been lately effected by an ingenious contrivance 


invented by Mr. Dollond, which he has given an 
account of in a letter addreſſed to me *, which I have 
prelented to this Society, by means of an additional 
index applied to the back-horizon glaſs; whereby 


both the adjuſtments may be made by the ſame ob- 
ſervations and with nearly the fame exactneſs as thoſe. 


of the fore horizon-glaſs: for a farther knowledge of 
which, ſee the account itſelf. 

Beſides the difficulty of adjuſting the back- hori- 
zon-glaſs, the want of a method of direQing the 
line of ſight parallel to the plane of the quadrant. 


has prove ed alſo a conſiderable obſtacle to the uſe 


of the back-oblervation : this will eably appear 


from the following propoſition, that the error of. 


the angle meaſured ariſing from any {mall de- 


Y 
* See the XIV th paper, which immediately precedes this. 
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viation of the viſual ray from a paralleliſm to the 
plane of the quadrant, is to twice an arch equal to 
the verſe- ſine of the deviation; as the tangent of 
half the angle meatured by the quadrant is to radius, 
very nearly. Thus a deviation of 1* in the line of 
fight, will produce an error of about i“ in meaſuring 
an angle of go*, whether by the fore or back ob- 
ſervation; but the fame deviation will produce an 
error of 4” in meaſuring an angle of 1 50, of 6 in 
taking an angle of 160", and 12/ in taking an angle 


of 179%. Hence a pretty exact adjuſtment of the 


line of fight, or axis of the teleſcope, is requiſite in 
meaſuring large angles, ſuch as thoſe are taken by the 
back obſervation: and therefore a director of the 
fight ought by no means to be omitted in the con- 
ſtruction of the inſtrument (as it commonly has been 
fince Mr. Hadley's time, though recommended by 
him), except a teleſcope be made uſe of, which it 
rightly placed anſwers the ſame purpoſe better, eſpe- 
cially in obſerving the diſtance of the Moon from 
the Sun between the firſt and laſt quarter. The 
director of the fight may be placed exact enough by 
conſtruction; but the teleſcope cannot, and Mr. 
Hadley, not having been aware of the importance of 
an exact poſition of it, has accordingly given no di- 
rections for the placing it. I ſhall therefore endea- 
vour to ſupply this defect in the following remarks. 
In the firſt place, I would by all means recommend 
an adjuſting piece to be applied to the teleſcope, 
whereby its axis may be brought parallel to the 
plane of the quadrant: in the next place, the back- 
horizon-glaſs ought to be filvered in the fame 
manner as the fore-horizon-glaſs: and thirdly, two 


thick filver wires ſhould be placed within the eye-tube 
| in 
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in the focus of the eye-glaſs parallel to one another» 
and to the plane of the quadrant. If they were put 
at ſuch a diſtance as to divide the diameter of the 
field of view into three equal parts, it might be as 
convenient as any other interval. In this manner 
wires were placed in the teleſcope by Mr. Hadley, 
as appears by his account of the inſtrument in 
Philoſ. Tranſ. N' 420. Theſe wires are to be ad- 
juſted parallel to the plane of the quadrant, by turn- 
ing the eye - tube round about which contains the 
wires, till they appear parallel to the plane of the 
quadrant. The axis of the teleſcope, by Which is 
meant the line joining the centre of the object- glu ſs 
and the middle point between the two wires, is to be 
adjuſted parallel to the plane of the quadrant by 
either of the two following methods. 
iſt method. When the diſtance of the Moon 
from the Sun is greater than 90 degrees, by giving a 
ſweep with the quadrant and moving the index, bring 
the neareſt limbs to touch one another at the wire 
neareſt the plane of the quadrant. Then, the index 
remaining unmoved, make the like obſervation at 
the wire fartheſt from the plane of the quadrant; 
and note whether the neareſt limbs are in contact as 
they were at the other wire: if they are, the axis of 
the teleſcope is parallel to the plane of the quadrant: 
but if they are not, it is inclined” to the tame, and 
muſt be corrected as follows. If the neareſt limbs 
of the Sun and Moon ſeem to lap over one another 
at the wire fartheſt from the plane of the quadrant, 
the object end or the teleicope is inclined trom 'the 
plane ef the quadrant, and mutt be altered by the: 


ai;ultn.eat made for that purpoſe: but, if the neareſt 
limbs. 
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limbs of the Sun and Moon do -ndt come to touch 
one another at the wire fartheſt from the plane of the 
quadrant, the object end of the teleſcope is inclined 
towards the lane of the quadrant, and muſt be 
denied by the .adjoſtment accordingly. Let theſe 
oper:tiun be repeated until the obſervation is the 
* at both the parallel wires, and the axis of the 
tele ſcope will be -djut ted parallel to the plane of the 
quadrant. In like manner, the axis of the teleſcope 
may be alſo adjuſted parallel to the prone of the 
guadrant for the fore-obſervation. 

Second method. Set the index to (o) and hold the 
plane of the quadrant parallel to the horizon of the 
tea, with the divided arch upwards, the two wires 
being parallel to, and including both the direct fore- 
horizon, and the reflected back- horizon, between 
them. Raiſe or lower the plane of the quadrant 

until the direct and reflected horizons coincide to- 
gether: if the coincidence happens in the middle 
between the two wires, or rather, to be more exact, 
above the middle by ſuch a part of the field of view 
as anſwers to the number of minutes in the depreſſion 
of the horizon (which may be eaſily eſtimated if the 
angular interval of the wires be firit found by experi- 
ment, in manner hereafter mentioned) the axis of. the 
teleſcope is parallel to the plane of the quadrant; 
but if it does not, the line of fight is inclined to the 
plane of the quadrant, and muſt be corrected as follows. 
It the direct and reflected horizons, when they coin- 
cide, appear higher above the middle Bocce the 
wires, than what the quantity of the deprefiion of the 
horizon amounts to, the object end of the teleſcope is 
inclined from the plane of the quadrant, and muſt 
be altered by the adjuſtment made for that purpoſe ; 
but 
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but if the two -horizons appear to coincide in 
lower part of the field of the teleſcope, the object. en. 
of the teleſcope is inclined towards the plane ofthe 
quadrant, and muit be altered by: yhe. acuſtment 
accordingly. Repeat theſe operations. till tac. two 
horizons appear to coincide above the middle between 
the two wires, by. the quantity of the depreſſion of 
the horizon, and the axis of the teleſcope will. be. ad- 
juſted parallel to the plane of the quadrant. In 
order to find. the angular interval between the wires, 
hold the quadrant perpendicular to the horizon, as 
in obſerving altitudes ; and turn about the eye-tube 
with the wires until they are parallel to, and include, 
the direct — and reflected back- horizon 
between them. Move the index from (o) along the 
divided arch, at the ſame time raiſing or lowering the 
teleſcope by the motion of the quadrant until the 
direct horizon appears to coincide with the upper wire, 
and the reflected back-horizon with the lower wire; 
the number of degrees and minutes ſhewn upon the 
arch, increaſed by double the depreſſion of the hori- 
Zon, will de 4 angular —— of the wires; its 
proportion to the depreſſion of the horizon will be 
therefore known; — hence the ſpace in the field of 
the teleſcope anſwering to the depreſſion of the hori- 
2zon, may be eaſily eſtimated near enough for adjuſting 
the axis of the teleſcope in the manner before-men- 
tioned. The firſt of the two methods here given for 
adjuſting the poſition of the teleſcope will probably be 
found moſt convenient; and the greater the diſtance 
of the Sun and Moon is, the more nearly may the 
adjuſtment be made, becauſe the ſame deviation of 


the axis of the n. will cauſe a greater error. 
Vor. LXII. P The 
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The teleſcope ſhould be fixed by the inſtrument- 
maker ſo as to command a. full field of view when 
the inſtrument is placed at go" if the inſtrument be 
an octant, or 120* if it be a ſextant; becauſe the 
index-glaſs then ſtands more oblique with reſpe& to 
the incident and reflected rays, and conſequently the 
field of view of the teleſcope, as far as it depends 
upon the index-glaſs, will be more contrafted than 
in any other poſition of the index: but if there is a 
fair field of view in this caſe, there neceſſarily muſt 
be fo in every other poſition of the index. 

The two parallel wires will be very uſeful on many 
occaſions, as well in the fore as the back- obſervation. 
In taking. the altitude of the Sun, Moon, or ſtar, 
direct the fight towards the part of the horizon 
underneath, or oppoſite to the object, according as 
you intend to obſerve by the fore or back obſer- 
vation, and hold the quadrant that the wires may 

conftantly appear perpendicular to the horizon, and 

move the index till you ſee the object come down 
towards the horizon in the fore-obſervation, or up to 
it in the back-obſervation, and turn the inſtrument in 
order to bring the object between the wires; then 
move the index till the Sun or Moon's limb, or the 
ſtar touch the horizon. The ncarer the obje& is 
brought to an imaginary line in the middle between 
the wires (it is indifferent what part of the line it is 
brought to) and the truer the wires are kept perpen- 
dicular to the horizon, the more exact will the ob- 
ſervation be. In the fore-obſervation, the object ap- 
pears in its real poſition; but in the back-obſer vation, 
the object being brought through the zenith to the 
horizon, the real upper-limb will appear the loweſt; 
Ra and 
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and the contrary. Either limb of the Sun may be 
uſed in either obſervation ; but it will be moſt con- 
venient in general to make the Sun appear againſt 
the ſky, and not againſt the ſea; and then the ob- 
jects appearing inverted through the teleſcope, the 
Sun will appear loweſt, and the horizon higheſt. 
The obſerved altitude is to be corrected for dip, re- 
fraction, and Sun's ſemi-diameter, as uſual. = 
In taking the diſtance of the neareſt limbs of th 
Sun and Moon, whether by the fore or back-obſer- 
vation, having firſt ſet the index to the diſtance 
nearly, by the help of the Nautical Almanac, and 
brought the Moon to appear anywhere on or near 
the diameter of the field of view of the teleſcope, - 
which biſects the interval between the wires, give a 
ſweep with the quadrant, and the Sun and Moon 
will paſs by one another; if in this motion the 
neareſt limbs, at their neareſt approach, juſt come 
to touch one another, without lapping over, on or 
near any part of the diameter of the field of the te- 
leſcope which biſects the interval between the wires, 
the index is rightly ſet; but if the neareſt limbs 
either do not come to meet, or lap over one another, 
alter the index, and repeat the obſervation till the 
neareſt limbs come to touch one another properly. 
This method of obſerving will be found much more 
eaſy and expeditious than without the wires, ſince 
in that caſe it would be neceſſary to make the limbs 
touch very near the centre of the teleſcope, but here 
it is only neceſſary to make them do ſo anywhere on 
or near the diameter of the field of the teleſcope 
which biſects the interval between the two wires. 
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The fame method may be uſed in taking the 
Moon's diſtance from a fixed ſtar. 

It may not be amiſs here to make ſome remarks 
on the rules that have been uſually given for ob- 
ſerving the Sun's altitude; both with the fore and 
back-obſervation, which have all been defective, and 
to point out the proper directions to be followed, 
when a teleſcope is not uſed with two parallel wires 
to direct the quadrant perpendicular to the horizon, 
and to ſhew the principles on which theſe directions 
are founded. f | = 

Obſervers are commonly told, that in making the 
fore obſervation' they ſhould move the index to 
bring the Sun down. to the part of the horizon di- 
realy beneath him, and turn the quadrant about 
upon the axis of viſion ; and when the Sun touches the 
horizon at the loweſt part of the arch deſcribed by him 
the quadrant will ſhew the altitude above the viſible 
horizon. I allow that this rule would be true, if a 
ous could by fight certainly know the part of the 

orizon exactly beneath the Sun; but, as this is im- 
poſſible, the precept is incomplete. Moreover, in 
taking the Sun's altitude in or near the zenith, this 
rule entirely fails, and the beſt obſervers adviſe to hold 
the quadrant vertical, and turn one's ſelf about upon 
the heel, ſtopping when the Sun glides along the 
horizon without cutting it: and it is certain that this 
is a good rule in this caſe, and capable with care of 
anſwering the intended purpoſe, We have thus two 
rules for the ſame thing, which is a proof that nei- 
ther of them is an univerſal one, or ſufficient in all 
caſes alone. K 


In 
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In taking the back-obſervation, obſervers have been 
adviſed either to turn the quadrant about upon the axis 
of viſion, or, holding the quadrant upright, toturnthem- 
ſelves about upon the heel, indifferently. The true ſtate 
of the cafe is this; that, in taking the Sun's altitude, 
whether by the fore or back-obſervation, theſe two | 
methods muſt be combined together; that is to ſay, the 
obſerver muſt turn the quadrant about upon the axis 
of viſion; and at the ſame time turn himſelf about 
upon his heel, ſo as to keep the Sun always-in that 
part of the horizon-glaſs which is at the ſame diſtance 
as the eye from the plane of the quadrant: for, un- 
leſs the caution of obſerving the objects in the proper 
part of the horizon-glaſs be attended to, it is evident 
the angles meaſured cannot be true ones. In this 
way the reflected Sun will deſcribe an arch of a 
parallel circle round the true Sun, whoſe convex fide 
will be downwards in the fore- obſervation, and upwards 
in the back- obſer vation, and conſequently, when, by 
moving the index, the loweſt point of the arch in 
the fore-obſervation, or the uppermoſt point of the 
arch in the back-obſervation, is made to touch the 
horizon, the quadrant will ſtand in a vertical plane, 
and the altitude above the viſible horizon will be 
properly obſerved. whe | 
— The rcaſon of theſe operations may be thus ex- 
plained : the image of the Sun being always kept in 
the axis of viſion, the index will always ſhew on the 
quadrant the diſtance between the Sun and any object 
ſeen directly which its image appears to touch; there- 
. Zore, as long as the index remains unmoved, the 
\image of the Sun will deſcribe an arch everywhere 
equidiſtant from the Sun in the heavens, and conſe- 
| quently 
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quently a parallel circle about the Sun, as a pole; 
ſuch a tranſlation of the Sun's image can only be pro- 
duced by the quadrant being turned about upon a 
line drawn from the eye to the Sun, as an axis; a 
motion of rotation upon this line may be reſolved into 
two, one upon the axis of viſion, and the other upon 
a line on the quadrant perpendicular to the axis of 
viſion ; and conſequently a proper combination of 
theſe two motions will keep the image of the Sun 
conſtantly in the axis of viſion, and cauſe both joint- 
ly to run over a parallel circle about the Sun in the 
heavens; but when the quadrant is vertical a line 
thereon perpendicular to the axis of viſion becomes 
a vertical axis; and, as a ſmall motion of the quadrant 
is all that is wanted, it will never differ much in 

ractice from a vertical axis; therefore the obſerver, 
0 properly combining and proportioning two mo- 
tions, one of the quadrant upon the axis of viſion, 
and the other of himſelf upon his heel, keeping him- 
ſelf upright ( which gives the quadrant a motion 
upon a vertical axis) will cauſe the image of the 
Sun to deſcribe a ſmall arch of a parallel circle 
about the. Sun in the heavens, without departing 
conſiderably from the axis of viſion. 

If it ſhould be aſked, why the obſerver ſhould be 
directed to perform two motions rather than the 
fingle one equivalent to them on a line drawn from 
the eye to the Sun as an axis? I anſwer, that we 
are not capable, while looking towards the horizon, 
of judging how to turn the quadrant about upon the 
elevated line going to the Sun as an axis, by any 
other means than by combining the two motions 
above- mentioned, ſo as to keep the Sun's image al- 

ways 
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ways in the proper part of the horizon-glaſs. When 
the Sun is near the horizon, the line going from the 
eye to the Sun will not be far removed from the axis 
of viſion ; and conſequently the principal motion of 
the quadrant will be performed on the axis of viſion, 
and the part of the motion made on the vertical axis 
will be but ſmall. On the contrary, when the Sun 
is near the zenith, the line going to the Sun is not 
far removed from a vertical line, and conſequently 
the principal motion of the quadrant will be per- 
formed on a vertical axis, by the obſerver's turning: 
himſelf about, and the part of the motion made on 
the axis of viſion will be but ſmall. In intermediate. 
altitudes of the Sun, the motions of the quadrant 
on the axis of viſion and on a vertical axis will be 
more equally divided. Hence a s the reaſon 
of the method uſed by the beſt obſervers in taking 
the Sun's altitude when near the zenith by holding 
the quadrant vertical and turning about upon the 
heel, and the defects of the rules that have been 
commonly given for obſerving altitudes in other caſes. 


As it may conduce to the ſetting this matter in 
a ſtill clearer light, I ſhall here deſcribe in order 
the ſeveral motions that will be given to the reflected. 
image, by turning the quadrant about upon the 
axis of viſion, a vertical axis, or the line drawn from: 
the eye to the Sun, ſucceſſively. 


I. If the quadrant is turned about uperr the: 
axis of viſion, the ſame being directed to the 
* of the horizon exactly beneath or oppo- 
ite the Sun, the image of the Sun will move 
from. right to left, or from left to right, acroſs 
| the: 
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the horizon-glaſs, the fare way as the arch of 
the quadrant is carried, both in the fore and 
back-obſervations, with a vclocity which is to the 
angular velocity of the quadrant as the fine of the 
Sun's altitude to the radius, deſcribing an arch 
convex downwards in both caſes; and when the 
motion of the Sun in this arch is parallel to the 
horizon, the quadrant is held truely perpendicular 
to the horizon, and conſequently in a proper 
poſition for taking the Sun's altitude. But, if 
the axis of viſion be directed to, and turned 
round a point in the horizon beſide the vertical 
circle —— through the Sun, the Sun's image, 
when its motion is parallel to the horizon, will 
be neither in' the axis of viſion nor the Sun's 
vertical, but between both; at the fame time, 
the plane of the quadrant will not be vertical, 
and the altitude found by bringing the Sun's 
image to touch the horizon will not be the true 
altitude. 5 1 
II. If the quadrant be held perpendicular to the 
horizon, and turned about upon a vertical axis, or 
one nearly ſo, the Sun will deſcribe an arch con- 
vex downwards in the fore- obſervation, and up- 
wards in the back-obſervation, the motion of the 
Sun being the ſame way as the axis of viſion is 
carried in both caſes, and being to the angular 
motion of the quadrant, as the verſe-fine of the 
Sun's altitude to the radius in the fore-obſerva- 
tion, but as the verſe-fine of the ſupplement of 
the Sun's altitude to 180* to the radius in the 
back-obſervation. The Sun therefore will move 
lower than the axis of viſion is the fore-obſer- 


vation, and conſequently will be left . 
| WI 
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with reſpect to the axis of viſion, or ſeem 
to move backwards; and the Sun will move 
quicker than the axis of viſion in the back- 
obſervation, or will ſeem to get before it. When 
the motion of the Sun in this arch is parallel 
to the horizon, the plane of the quadrant coin- 
cides with the vertical circle pafling through the 
Sun, and conſequently the quadrant is in a pro- 
per poſition for taking the Sun's altitude. But 
if the quadrant be held a little deviating from 
the perpendicular poſition to the horizon, and 
turned about upon an axis, either vertical or only 
nearly fo, the arch deſcribed by the Sun ap- 
parently will cut the horizon, but will never 
move parallel to it, and conſequently the quadrant 
will not be brought into a proper poſition for 
obſerving the Sun's altitude, 

III. If the quadrant be turned on the line going 
to the Sun as an axis, the refleted Sun will be 
kept conſtantly in the axis of viſion, and will 
deſcribe an arch of a parallel circle about the 
real Sun, with a velocity which is to the angular 
motion of the quadrant, as the fine of the Sun's 
altitude is to the radius; and when the motion 
of the reflected Sun is parallel to the horizon, | 
the quadrant is vertical. | 


Hence naturally ariſe the three methods of taking 
an altitude, which have been mentioned before. In 
the firſt, the axis of viſion is ſuppoſed always directed 
to one and the ſame part of the horizon, namely 
that which is in the Sun's vertical. In the ſecond, 
the obſerver is required to hold the quadrant truly 
vertical, and to turn himſelf upon a vertical axis ; 
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Wat it is evident naler of the motions tan be ac- 


curately performed. In the third method, the ob- 


ſerver is only required to move both himiſelf and the 
quadrant, ſo as to keep the Sun always in or near 
e axis of viſion, which may be performed very 
well, becauſe the axis of viſion is a viſible and cer- 
tain direction for it. One exception, however, ſhould 
be made to this general rule, namely, in taking the 
Sun's altitude when very low, by the back obſer- 
vation; in which caſe it will be beſt to uſe the ſecond 
method, or elſe to hold the quadrant ndicular 
by judgment; which will be much facilitated by 
uſing a teleſcope containing wires in its focus parallel 
to the plane of the quadrant, as deſctibed in p. 106: 
for, in this caſe, the perpendicular poſition of the 
quadrant cannot be attained fo near by the method of 
turning the quadrant on a line going to the Sun as 
an axis, as it can by the other method. 

It remains to treat of the errors which may ariſe 
from a defect of paralleliſm in the two ſurfaces of 


the index-glaſs, and to point out the means of ob- 


viating them in the celeſtial obſervations. It is well 


known, that if a pencil of parallel rays falls upon a 


glaſs whoſe two ſurfaces are inclined to one another, 
and ſome of the rays are reflected at the fore-ſurface, 
and others paſſing into the glaſs and ſuffering a re- 
flection at the back-ſurface and two refractions at 
the fore-ſurface emerge again from the glaſs, theſe 
latter rays will not be parallel to thoſe reflected at the 
fore-ſurface, as they would have been if the ſurfaces 
of the glaſs had been parallel, but will be inclined to 
the ſame. I find that the angle of their mutual in- 
clination, which may be called the deviation of the 
rays 
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rays reflected from the back - ſurface, will be t6 
double the inclination of the ſurfaces of the glaſs 
(which is here ſuppoſed to be but ſmall), as the tan- 
gent of the angle of incidence out of air into glaſs, 
is to the tangent of the angle of refraction. Hence, 
in rays falling near the perpendicular, the deviation 
will be about three times the inclination of the 
ſurfaces; and if the angles of incidence be 50, 
60, 70, 80 or 8 55, the deviations of the reflected 
rays will be about 4, 5, 7, 13 or 26 times the incli- 
nation of the ſurfaces, reſpectively. Had the devi- 
ation been the ſame at all incidences of the rays on 
the index-glaſs, no error would have been produced 
in the obſervation ; becauſe the courſe of the ray 
would have been equally affected in the adjuſtment 
of the inſtrument, as in the obſervation. But, from 
what has been juſt laid down, this is far froni being 
the caſe, the deviation increaſing according to the 
obliquity with which the rays fall upon the index- 
glaſs; ſo that in very oblique incidences of the rays, 
ſuch as happen in meaſuring a large angle by the 
fore-obſervation or a ſmall angle by the back-obſer- 
© vation, the leaſt defect in the paralleliſm of the planes 
of the two ſurfaces of the index-glaſs may produce 
a ſenſible error in the obſervatron. 

What is here faid only takes place in the fulleſt 
extent, if the thickeſt or thinneſt edge of the index- 
glaſs, or, to expreſs the ſame thing in other words, 
the common ſection of the planes of the ſurfaces of 
the index-glaſs ſtands perpendicular to the plane of 
the quadrant ; but, if the common ſection of the 
planes is inclined to the plane of the quadrant, the 
error ariſing from the defect of the paralleliſm of the 
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ſurfaces will be leflened in the proportion of the 
fine of the inclination to the radius; fo that at laſt, 
when the common ſection becomes parallel to the 
plane of the quadrant, the error intirely vaniſhes. 
For this reaſon, Mr. Hadley very properly directed the 
thickeft and thinneſt edges of the index-glaſs to be 
placed parallel to the plane of the quadrant. But, as it 
may well be queſtioned whether this care is always 
taken by the inſtrument-maker, and it cannot be ſup- 
poſed that the glaſſes can be ground perfect parallel 
planes, it would certainly be an advantage acquired to 
the inſtrument, could the error arifing from a want of 
paralleliſm of the planes be removed in whatever 
poſition the common ſection of the planes ſhould be 
placed with reſpect to the plane of the quadrant. 
This will be effected for celeſtial obſervations, if the 
upper part of the index-glaſs be left unſilvered on the 
back, and made rough, and blacked, the lower part 
of the glaſs being filvered as uſual, which muſt be 
covered whenever any celeſtial obſervations are made. 


Then, if the teleſcope be ſufficiently raiſed above 


the plane of the quadrant, it 1s evident that the ob- 
ſervations will be made by the rays reflected from 
the fore-ſurface of the upper part of the index-glaſs, 
and coniequently, if the quadrant be adjuſted by 
making uſe of the fame part of the index-glaſs, the 
obſervations will be true whether the two {ſurfaces 


of the index-pglats are parallel planes or not. The 


Sun or Moon may be thus obſerved by reflection 
from the unſilvered parts of the index-glats and ho- 
rizon-glaſs, fo that a paler darkening glaſs will ſuf- 
fice, and they will appear much diſtincter than from 
an index-glaſs wholly ſilvered with a deeper darken- 
ing 
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ing glaſs; for although the ſurfaces of a glaſs may 
be parallel, yet there always ariſes ſome little con- 
fuſion from the double reflection. Neither will 
the Moon appear too weak by two unſilvered re- 
flections, even when her creſcent is very ſmall, 


except ſhe ſhould be hazy or clouded; and then 


the light may be. increaſed by lowering the te- 


leſcope ſo as to take in part of the filvered re- 
flection of the index-glaſs, which in this caſe 
muſt be uncovered : the ſame is alſo to be under- 
ſtood with reſpect to the Sun, ſhoald his light be 
too much weakened by hazineſs or thin clouds. 
The horizon-glaſſes ſhould be adjuſted, or the error 
of adjuſtment found by the Sun or Moon; the firſt 
will be in general the beſt object for the purpoſe ; 


and, as the Sun or Moon ſeen directly through the 


unſilvered part of the horizon-glaſs will be much 
brighter than the image of the ſame ſeen by two 
unſilvered reflections, it muſt be weakened by a dar- 
kening glaſs placed beyond the horizon-glaſs, the 
reflected image being farther weakened, if neceſſary, 
by a paler darkening glaſs placed in the uſual man- 
ner between the index-glaſs and the horizon-glals. 
If a quadrant was deſigned principally for taking 
the diſtance of the Moon from the Sun and fixed ſtars, 
and was not wante 1 for obſerving terreſtrial angles, 
it would be the beſt way to have none of the glaſſes 
ſilvered, but to leave the horizon glaſſes intirely tranſ- 
parent, and to put a red glaſs for an index-glaſs of 


the ſame matter with the darkening glafles, which 


would retlect light from the fore-ſurtace only. 
The Sun's altitude might alſo be obſerved with this 
inſtrument, either by the fore or back-obſervation; 


and 
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and the altitude of the Moon might be taken with 
it in the night. But the altitudes of ſtars could not 
be obſerved with it, nor the Moon's altitude in the 
day time, which would however be no great in- 
convenience, as theſe obſervations might be well 
enough ſupplied by common quadrants. 

The following rules for the ſize of the glaſſes and 
the ſilveting them, and the height of the teleſcope 
may be of uſe. The index glaſs and two horizon 
glaſſes ſhould be all of equal height, and even with 
one another in height both at top and bottom. The 
teleſcope ſhould be moveable parallel to itſelf nearer 
to or farther from the plane of the quadrant, and 
the range of its motion ſhould be ſuch that its axis 
when at the loweſt ſtation ſhould point about th 
ot an inch lower than the top of the ſilvering of the 
horizon-glaſſes, and when at the higheſt tation 
thould point to the height of the middle of the un- 
iilvered part of the index-glaſs. The height of the 
Zlaſſes, and the quantity of parts filvered and parts 
unſilvered, ſhould vary according to the aperture of 
the object-glaſs, as in the following table; where the 
artt column of figures ſhews the dimenſions in parts 
of an inch anſwering to an aperture of the obje&- 
glaſs of .?.ths of an inch in diameter; the ſecond 
column what anſwer to an aperture of the object- 
glais of ths of an inch in diameter; and the third, 
d hat are ſuitable to an aperture of the objeQt-glaſs 
ot *,ths of an inch in diameter, 


: Diameter 
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| | Parts of an lach 
Height of glaſſes | 9011,13 1,37 
Height of filvered part of index-glaſs +50] 0,63] 0,77 
Height of unſilvered part of ditto ,40] 0,50] 0,60 
Height of filvered part of horizon-glaſſes 2510, 330 42 
Height of unſilvered part of ditto ,05] 0,80] 0,95 


If the teleſcope has a common object-glaſs, the 


firſt aperture of .*,ths of an inch will be moſt con< 


venient ; but if it has an achromatic object-glaſs, one 
of the other apertures of , ths or ths of an inch; 
will be moſt proper. The field of view of the 
teleſcope ſhould be 5 or 6 degrees, and the objects 
ſhould be rendered as diſtinct as poſſible throughout 
the whole field, by applying two eye=glaſſes to the 
teleſcope. The breadth of the glaſſes ſhould be de- 
termined as uſual, according to the obliquity with 
which the rays fall on them' and the aperture of the 
object-glaſs. 

I ſhall conclude this paper with ſome eaſy rules 
for finding the apparent angular diſtance between 
any two near land objects by the Hadley's qua- 
drant. | 
To find the angular diſtance between two near 
objects by the fore-obſervation. Adjuſt the fore- 


horizon-glaſs by the object intended to be taken as 
the direct object; and the angle meafured by the 
fore-obſervation on the arch of the quadrant between 
this object and any other object ſeen by reflection will 
be the true angle between them as ſeen from the 
centre of the index-glaſs. But, if the quadrant 

already 
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already well adjuſted by a diſtant object, and you do 
not chuſe to alter it by adjuſting it by a near one, 
move the index, and bring the image of the near 
direct object to coincide with the ſame ſeen directly, 
and the number of minutes by which (o) of the 
index ſtands to the right hand of (o) of the quadrant 
upon the arch of the exceſs is the correction, which 
added to the angle meaſured by the arch of the qua- 
drant between this direct object and any other object 

ſeen by reflection will give the true angular diſtance 
between them reduced to the centre of the index- 
glaſs. 


To find the angular diſtance between two near objects 
by the back-obſervation. 


It is ſuppoſed that the- horizon-glaſs is truly 
adjuſted; if it is not, let it be ſo. Obſerve the 
diſtance of the objects by the back-obſervation, and 
take the ſupplement of the degrees and minutes 
ſtanding upon the arch to 180 degrees, which call 
the inſtrumental angular diſtance of the objects; this 
is to be corrected as follows. Keep the centre of the 
quadrant or index-glaſs in the ſame place as it had in 
the foregoing obſervation, and obſerve the diſtance 
between the near object, which has been juſt taken 
as the direct object, and ſome diſtant object, twice; 
by making both objects to be the direct and reflected 
ones alternately, holding the divided arch upwards in 
one caſe and downwards in the other, ſtill preſerving 
the place of the centre of the quadrant. The 
difference of theſe two obſervations will be the cor- 
rection, which added to the inſtrumental angular 

| 3j * 
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diſtance, ſound as above in the firſt obſervation be- 


tween the firſt object and any other object ſeen by 
reflection, will give the true angular diſtance between 
them reduced to the centre of the index-glaſs. 

But if you ſhould happen to be in a place where 
you cannot command a convenient diſtant object, the 
following method may be uſed. 

The back-horizon-glaſs being adjuſted, find the 
inſtrumental angular diſtance between the objects; 
this is to be corrected by means of the following 
operations. Set up a mark at any convenient 
diſtance oppoſite or nearly ſo to the object which 
has been taken as the direct object; and looking at 
the direct object move the index of the quadrant, 
and bring the image of the mark to coincide with 
the direct object, and read off the degrees and 
minutes ſtanding on the arch of the quadrant, which 
ſubtract from 180 degrees, if (o) of the index falls 
upon the quadrantal arch; but add to 180 degrees, if 
it falls upon the arch of exceſs; and you will have the 
inſtrumental angular diſtance of the object and mark. 


Invert the plane of the quadrant, taking care at the 


ſame time not to change the place of its centre, and 
looking at the ſame direct object as before, move the 
index of the quadrant, and bring the image of the 
mark to coincide again with the direct object, and 
read off the degrees and minutes ſtanding on the arch, 
and thence alſo find the inſtrumental angular diſtance 
of the obje& and mark. Take the ſum of this and the 
former inſtrumental angular diſtance ; half of its differ- 
ence from 360* will be the correction, which added 
to the inſtrumental angular diſtance firſt found be- 
tween the ſame direct object and the other object ſeen 
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by reflection will give the true angular diſtance be- 
tween them reduced to the centre of the index- 
laſs. 
8 It is to be obſerved, that if the mark be ſet vp 
at the ſame diſtance from the quadrant as the direct 
object is, there will be no occaſion to invert the plane 
of the quadrant, but the obſerver need only make the 
imape of the mark coincide with the direct object, 
then turn himſelf half round, and now taking the 
mark for the direct object cauſe the image of the 
former direct object to coincide with the mark, the 
divided arch of the quadrant being kept upwards, 
and the place of the centre of the quadrant remain- 
ing alſo the ſame in both cafes: half the difference 
of the ſum of the two inſtrumental angles from 360 
degrees will be the correction of the adjuſtment 
as before. 
Should only one of the objects be near, and the 
other remote (that is to ſay, half a mile diſtant or 
' more) let the diſtant object. be taken for the direct 
one, and the near object for the reflected one; and 
the true diſtance of the objects as ſeen from the 
centre of the  index-glaſs will be obtained without 
requiring any correction, whether it be the back or 
fore obſervation that is made uſe of; only obſerving, 
as uſual, to take the ſupplement of what is ſhewn 
upon the arch to 180 d degrees in the back-obſer- 
vation. 


Xv. Account 


"OR 1 


XV. Account of the Irruption of Solway 
Moſs in December 16, 1772; in a Let- 

ter from Mr. John Walker, 20 the Earl 
of Bute, and communicated by his Lord- 
ſhip to the Royal Society. 


My Lord, 


Read Feb. 13, C 
1772. 


HEN I was fitting yeſterday 
writing to your Lordſhip, I re- 
ceived the honour of yours. I ſhall therefore defer 
the account I intended of my expedition laſt ſeaſon 
to the north, and give the beſt deſcription I can, of 
the extraordinary irruption of Solway-moſs, which I 
went to viſit, about a week after it happened. 

It is not ſurprizing, that it has every where attracted 
the attention, of the public ; for though the cauſe of it 
is obvious, yet fo far as I recollect, the alteration it 
has produced on the face of the earth, is greater 

than any we have known in Britain, from natural 
cauſes, fince the deſtruction of Earl Goodwin's eſtate. 


* The Society has received, from other hands, ſeveral accounts 
of this curious and ſingular phænomenon; but this, as one of the 
lateſt, being likewiſe the completeſt, was thought the moſt proper 
to be laid before the public; eſpecially as, on compariſon, few 

particulars of any importance mentioned in the other accounts 
were found wanting in this. Theſe few, however, have been 
collected, and ſubjoined in the form of notes. M. M. | 

[ 


R 2 


2 


It happened on the 16th of December, when 
there fell ſuch a deluge of rain, over all the North 
of England, as has not been known, for at leaſt two 
hundred years. There was a very great flood at Moffat, 
but I think, I have ſeen one or two greater, and cer- 
tainly it was not ſo extraordinary here, as further 
South. - 

The Solway flow contains 1300 acres of very 
deep and tender moſs, which, before this accident, 
were impaſſable, even in ſummer, to a foot paſſenger. 
It was moſtly of the quag kind, which is a fort of 
moſs covered at top with a turf of heath and coarſe 
aquatic graſſes; but ſo ſoft and watery below, that, 
if a pole is once thruſt through the turf, it can eaſily 
be puſhed, though perhaps 15 or 20 feet long, to the 
bottom. If a perſon ventures on one of theſe quags, 
it bends in waves under his feet; and if the ſurface 
breaks, he is in danger of ſinking to the bottom “. 
The ſurface of the flow was, at different places, 
between 50 and 80 feet higher than the fine fertile 
plain, that lay between it and the river Eſk. See Tab. VI. 
About the middle of the flow, at the place marked A, 
were the deepeſt quags, and there the moſs was ele- 
vated b the plain, than in any part of the 
neighbourhood. From this, to the farm called the 
Gap, upon the plain at C, there was a broad gully, 


The ſurface was always ſo much of a quagmire, that, in 
moſt places, it was hardly fafe for any thing heavier than a 
ſportsman to venture upon it, even in the drieſt ſummers. A 

reat number of Scotchmen, in the army commanded by Oliver 
Sinclair in the time of Henry VIII. loft their lives in it; and it 
is ſaid that ſome people digging peats upon it, met with the 
ſkeleton of a trooper and his horſe _ in compleat armour, not 
many years ago. 
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though not very deep, through which the brook 
marked B uſed to run. The moſs being quite over- 
charged with the flood, burſt at theſe quags, about 
11 o clock at night, and finding a deſcent at hand, 

ed its contents through the gully into the plain. 

It ſurprized the inhabitants of 12 towns in their 
beds . Nobody was loſt, but many of the people 
faved their lives with great difficulty. Next morning, 
thirty-five families were found diſpoſſeſſed, with the 
toſs of moſt of their corn and fome cattle F. Some of 
the houſes were near totally covered, and others of 
them I ſaw ſtanding in the moſs, up to the thatch, 

the fide walls being about 8 feet high. 

In the morning, above 200 acres were entirely 

overwhelmed; and this body of moſs and water, 

which was of ſuch a confiſtency, as to move freely, 

continued to ſpread itſelf on all hands, for ſeveral 
days. It was come to a ſtop, when I faw it, and 
| had covered 303 acres, as I was informed by a 
gentleman, who had looked over the plans of the 
grounds, with Mr. Graham the proprietor : but 
every fall of rain ſets it again in motion, and it has 
now overſpread above 400 acres. At F, it had run 
within a muſket ſhot of the poſt road leading from 


* Thoſe who were neareſt the place of burſting were alarmed 
with the unuſual noiſe it made; others not till it had entered 
their houſes, or even, as was the caſe with ſome, not till they 
| found it in their beds. 
| + The caſe of a cow feems fingular enough to deſerve a par- 
| ticular mention. She was the only one of eight in the ſame 
cow-houſe, that was ſaved, after having ſtood ſixty hours up to 
the neck in mud and weter. When ſhe was got out, ſhe did not 
refuſe to eat, but water ſhe would not taſte, nor could even look 
at, without ſhewing manifeſt ſigns of horror. She is now re- 
conciled to it, and likely to recover. 
Moffat 
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Moffat to Carliſle, when I faw it, but it js. now 
flowed over the road, and reached the: Eſk, This 
river, which was one of the cleareſt in the world, is 
now rendered black. as.ink, by the; mixture, of the 
moſs, and no ſalmon has . entered into it. A 
farmer alſo told me, that, upon removing the mos, to 
get at a well which it had covered, they found all the 
earth- worms lying dead upon the ſurface of the 
ground. The land, that is covered, was all incloſed 
with hedges, bore excellent crops of wheat and 
turnips, and rented from between 11 and 14 ſhillings, 
beſides the taxes and tithes, which n to 
4 ſhillings per acre. 
I endeavoured to gueſs at the depth of the moſs 
upon the plain, by a large thorn, which ſtands in 
the middle of it, and which is buried to above the 
diviſion of the beanches. - The farmers told me, 


that it ſtood upon a riſing, more than 6. feet above 


the general level of the plain ;. and-that it was up- 
wards of 9 feet high, of clear ſtem. By this ac- 


count, great part of the plain muſt be covered 


15 feet deep with the moſs : and near the farm 
called Gap, there were ſome conſiderable hollows, 
where they think the moſs, at preſent, lies full 
30 feet deep. The talleſt hedges on the land are 
all covered over the top. The houſes are not ſo 
much buried, becauſe they ſtood moſtly on the 
higher parts of the fields ; and, towards the extte- 

mities of the moſs, I obſerved it, in many places, 


not above 3 or 4 feet deep, owing likewiſe to the 
riſing of the ground. © 


The gut at A, through which the whole of the 
moſs flowed that covered the plain, is only about 


50 


„ 
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50 yards wide, and the gully from A to C is near a 
quarter of a meaſured mile long. 

I be brook B, being ſtopped up by the moſs at E, 

has now formed a lake at D. 


About 400 acres of the flow, next the OY of i its 
evacuation, appear to have funk from 5 to 25 feet : 
and this ſubſidence has occafioned great fiſſures upon 
thoſe parts of the moſs which refuſed to ſink. Theſe 
fiſſures are from 4 to 8 feet wide, and as much in 
depth: The ſurface of the flow, conſiſting of heath 
and coarſe graſs, was torn away in large pieces, 
which ſtill lie upon the ſurface of the new moſs, 
ſome of them from 20 to 50 feet long. But the 
greater part of the ſurface of the flow remained, and 
only ſubſided ; the moſs, rendered thin by the flood, 
_— away from under it. © 

Looking over the Solway mofs, at the village of 
Longtown, where there is a bridge on the Efk, they 
formerly ſaw only the tops of the trees at Gratney, a 
houſe of the Marquis of Annandale's, 4 miles diſtant; 
but now they ſee them almoſt to the-gron 
looking over it, in another direction, they now ſee 
two farm-towns of. Sir William Maxwets, which 
were not before viſible. So that the ridge of the 
flow or moſs ſeems to have ſubſided about 25 feet. 


L ever am, with the higheſt ref] pect, 
My Lord. 
Your Lordſhip's moſt obliged 
and devoted ſervang, 


John Walker. 
XVI A 


Moffat, 
Jan. 5 1772. 
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XVI. 4 Letter from John Zephaniah Hol- 
wel, F. R. S. to John Campbel, 
E/q; F. R. 8. giving an 1 4 a 
neu ks Fl Oak. =. ? 


1 2 05% 
=. 


Toba 5 Fer. ths 17%. 
8 1 R. | 15 


Read April» N my curious ds through che 

"17% environs of this city, I have been 
tempted to viſit the nurſery of Mr. William Lucombe, 
of St. 7 war on the report of a very extraordinary 
and new 2 of oak, firſt, diſcovered and propa- 
gated by ingenious gardener; and as this plant 
appears to me — of proving an ineſtimable ac- 
quiſition to this kingdom, cannot reſiſt the defire 
J feel of communicating to ſome particulars re- 
lative to its hi and character, taken partly from 
Mr. Lucombe's account of it, and my own obſerva- 
tions. This, I know, muſt be moſt acceptable to 
you, who are ſo laboriouſly and laudably employed 
in elucidating the various improvements and ad- 
vantages your country is capable of. 

About ſeven years paſt, Mr. Lucombe ſowed a 
of acorns, ſaved from a tree of his own 
growth, of the iron or wainſcot ſpecies ; when they- 
came up, he obſerved one amongſt them that _ 


tas} 


tention to it, and propagated, by grafting, ſome 
thouſands from it, „lich 1 Rad bet Sfare 5 ſeeing, 
eight days ago, in high flouriſhing beauty and ver- 
dure, notwithſtanding the ſeverity of the winter. 
Its growth is ſtraight, and handſome as a fir, its 
leaves ever-green, and the wood is thought, by the 


beſt judges, in hardneſs and ge to exceed al! 


other oak. He makes but one in the year, 


viz. in May, and continues growing without inter- 


ruption ; whereas other oaks ſhoot twice, namely, 
in May and Auguſt ; but the peculiar and eſtimable 
part of its character is, the amazing quickneſs of its 
growth, which I imagine may be attributed (in ſome 
degree at leaſt) to its making but one ſhoot in the 
year; for I believe all trees that ſhoot twice, are, for 


ſome time, at a ſtand before they make the ſecond. 


] had the curioſity to take the dimenſions of the pa- 


rent tree (ſeven years old), and ſome of the grafts ;. 


the firſt meaſured 21 feet high, and full 20 inches 
in the girt; a graft of four years old 16 feet high, 


and full 14 inches in the girt ; the firſt he grafted is 


fix years old, and has out-ſhot his parent 2 feet in 


heighth. The parent tree ſeems to promiſe his acorns. 


| ſoon, as he bloſſoms, and forms his foot-ſtalk ſtrong, 
and the cup upon the foot-ſtalk with the appearance 
of the acorn, which, with a little more age, wall 
ſwell to perfection. This oak is diſtinguiſhed, in 
this county, by the title of The Lucombe Oak ; his 
ſhoots, in general, are from 4 to 5 feet every year, 
ſo that he will, in the ſpace of thirty or forty years, 
out-grow in altitude and girt the common oak at a 


Yor, LXII. 151-2" hundred. 


his leaves throughout the winter ; ſtruck with the. 
phænomenon, he cheriſhed, and paid particular at- 
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1 
hundred. In two or three days I will forward to 
you, in a parcel, a branch, which I cut off from 


the original tree, and another from the graft of 
four years old, alſo a dead branch of the iron or 
wainſcot oak, juſt to ſhew that, from the ſimilarity 
of the leaves, it is a deſcendant from that ſpecies, 
although differing from it in every other particular. I 
ſend you alſo, by the Exeter ſtage, a ſpecimen of the 
wood. 1 have a walking-pole fall 5 feet long, a fide 
ſhoot from one of the grafts, only one year and half 
old. Several gentlemen round this neighbourhood, 
and in the adjoining counties of Cornwall and Somer- 


ſet, have planted them, and they are found to flouriſh 
in all ſoils. 


I am, Dear Sir, 
| Your faithful friend, and 


ww 


moſt obedient humble ſervant, 


J. Z. Holwell. 
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XVII. An Account of the Death of a Perſon 


deſtroyed by Lightning in the Chapel in 


Tottenham-Court-Road, and its Effect. 
on the Building; as obſerved by Mr. 
William Henly, Mr. Edward Nairne, 
and Mr. William Jones. The Account 
written by Mr. Henly. 


March 24, 1772. 


Read April 9, N Sunday laſt, exactly at 4 o'clock; 
— P. M. part of a building erected 
by the late Rev. Mr. Whitfield, in Tottenham-court- 
road, commonly called the Chapel or Tabernacle, 
was ſtruck by a flaſh of lightning. This part was an 
addition afterwards made to the original ſtructure, 
but was greatly inferior to it in height. On its ſummit 


ſtood an ornament repreſenting a pine- apple carved 


in wood, which conſiſted of two pieces; the upper- 
moſt being connected with the lower by means of 
ſeveral iron ſpikes. It was ſupported by a ſtrong 
plinth of wood covered with lead lapped over the 
edges and corners of its top, and there ſecured by 
large iron nails. This lead work was connected with 
that which covered the hips, and made a regular com- 
munication of metal, to the bottom of the flating, 
where it united with a leaden gutter which extended 

8 2 quite 


132 
quite round the building. In this gutter was erected 
a ſmall lanthorn, in which hung the bell of the clock. 
A little pipe of lead was ſoldered to, and extended 
perpendicularly a few inches above, the ſutface of the 
gutter ; through this pipe went a ſmall iron wire con- 
fiſting of many long links, connected with the tail 
of the hammer ; paſſing thence withia a few inches 
of the ſtriking rod of the clock, to which it was tied 
by a ſtrong hempen ſtring 6 inches or more in length. 
The lightning firſt ſtruck the pine-apple, the upper 
part of which it ſhivered into very {mall fragments, 
and threw them in all directions from the place, and 
melted off the end of one of the ſpikes. It left a 
ſmoky track upon the under-part of it, and then 
ſtruck the edge of the lead upon the plinth, which 
it melted in two places, quite through the ſubſtance 
of it. A little below theſe I found a third ſpot; 
this was melted in a very regular and curious con- 
cave about an jth of an inch diameter at the ſur- 
face, with a ſmall perforation at the bottom, through 
which I think might have been introduced one of the 
fineſt fort of ſewing needles. The whole figure ſome- 
what reſembled a ſmall funnel . It paſſed thence by 
a a regular communication of metal, till it reached the 
wire of the clock hammer before ſpoken of, melting 
it about half through its diameter, which, in this place, 
was leſs than the twelfth part of an inch. The edge of 
the lead pipe from which it leaped to the wire was 
alſo much melted. The wire was melted at every 
juncture of the links; the packthread at the bottom was 
but little 1njured, but the ele&ric matter leaped through 


* Quere, is not this a token of the ſtroke's being from the 
clouds downwards ? | 
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a few inches of air to the ſtriking rod of the clock, 
in which, near the end, it melted a large ſpot, 
whence it was conducted by the work of the clock 
to. the upper part of the pendulum, in the axis of 
which it melted another large ſpot, and 'deſcended 
by the rod paſſing over the ball, which it melted in a 
moſt remarkable manner in fix or ſeven places (per- 
haps upon the ball it might accumulate,. and, for 
want of. a proper: conveyance, break out in different 
parts of it) and quitted it at the bottom of the nut, 
which is melted in three places, and will accom- 
pany this paper. Here the electricity leaped through 
eight inches of air, or paſſed in conductors of the 
worſt; kind, dry brick and wood (with a conſiderable | 
cavity between them), till it reached the frame of a | 
window, over the doors, where it broke the ceiling, 
and burnt the wood to a coal, Here it met with the 
point of a nail, driven upward into the window frame- 
as a ſecurity. to the center bar. The point of this. 
nail is melted: off, I ſuppoſe, full half an inch; it 
was alſo melted in two large ſpots on the oppoſite: 
ſides near the head. My friend Mr. Jones drew it 
from the bar, &c. This gentleman was allo fo obliging 
as to take down a ſketch of the window, and an out- 
line of the parts affected of the building. [See Tab. VII.], 
The nail is now in the cuſtody of Mr. Nairne. The 
lightning paſſed down the aforementioged bar, and by 
a bent iron (in contact with both), into another bar, 
whoſe point (which was greatly melted) came much. 
nearer the upper bolt of the door. The lead-work,, 


| trom the point of the bar was melted, and a 
1 board nearly in contact with the ſtaple of the bolt 
; much blacked by the paſſing of the electricity. 


Here 
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Here it ſtruck the upper edge of the ſtaple, which 
projected a little above the top of the bolt, melted it 
in a moſt extraordinary manner; the ſpot, and in- 
deed ſeveral others, having run into a kind of ſpiral 
form, which is raiſed conſiderably, as may be 
plainly diſtinguiſhed by a very ſhallow magnifier, 
and often, as in this, by the naked eye. This effect 
was firſt obſerved by Mr. Nairne. When it quitted 
this bolt, it ſtruck upon a-ſemicircular handle of iron 
(firſt tearing out a large piece from the door), the 
upper part of which hath three melted ſpots, be- 
ſides a ſingle one at the- upper edge of it. But, 
in quitting it, the electricity melted only one ſpot 
at the lower edge , which I think, as Mr. Bell (a 
gentleman who was with us) obſerved, - was a cri- 
terion whereby to judge of the direction of the fluid. 
To the left of this door, at the diſtance of eleven feet 
four inches, came down a leaden pipe, which ter- 
minated at the ceiling, and there juſt entered 2 pitched 
trunk of fir (which indeed was the caſe with every 
leaden pipe about the building). Here the lightning 
exploded, rending the trunk, and doing other ſlight 
damage in and about a window, to which it was 
attracted by an interrupted and irregular communi- 
cation of metal. I would beg leave to remark, 
that, had this pipe of lead been continued to the 
bottom of the building, and thence conveyed into 
the earth, in the manner dire&ed by Dr. Franklin, 
I can have no doubt but the whole contents of the 
exploſion would have paſſed this way, have been 


* Quere, is not this effect ſomewhat analogous to Mr, 
Lullin's electrical experiment with a card? 


2 conducted 
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conducted with perfect ſafety fo the building, &c. 
and that'no other part of it would have been at all 
affected. As the effects of this ſtroke fo exactly 
correſpond with thoſe many times before obſerved by 
= Franklin, I think we ſhall ſcarce ever meet with a 
ter proof of the utility of his metallick conductors; 
— cannot help expreſſing a fincere wiſh, that build- 
ers, and perſons engaged in the erection of public edi- 
fices, &c. might be prevailed with, to make a re- 
gular communication of metal, from the top of ſuch 
buildings to a conſiderable depth into the earth, and 
of ſuch a diameter and kind, as may be ſafficient to 
ſecure both the buildings, and the lives of thoſe, 
who may happen to be in them. The poor man 
deſtroyed by this accident, was fitting at the time 
on a ſhort ladder, which lay horizontally on the 
pavement, with his back againſt the door. The 


lightning flew from the middle boit, and ſtruck 
him on and under his left ear, entered his neck, 


making a wound half an inch long, raiſed in a. bur 
and burnt, paſſed down his back, which it turned 
black as ink, down his left arm, melting the ſtud 
in his ſhirt flows: the ftone in which, as well as the 
filver, ſeems to be a little affected. Hence it flew 
into his body, 
ſembling ſcorched leather, paſſing through it into 
his right leg, and breaking out a little above the 
ancle ; making a large wound, and another bur, 
burnt as before, with two others ſmaller a little be- 
low it, and ſome ſtill ſmaller in his feet. His 
cloaths and hair were much burnt, but his ſtock, 
ſhoe, and knee-buckles, the metal buttons on his 


coat and waiſtcoat, 2 ſhilling, which he had in the 
le 


which it burnt in a hard ſpot, re- 


( x36 ] 
left pocket of his breeches, and the metat claſps of 
a Common Prayer-Book, in his coat-pocket, were all 
uninjured *. His death was truly inſtantaneous ; he 
hath left a widew and two children in diſtreſſed cir- 
cumſtances, who were entirely dependent on his la- 
bour. His name was Goodſon, aged thirty-four, by 
= a taylor, at N' 3. Craven-Buildings, Drury- 
ane. . 3 


P. S. The ſtuds above-mentioned will be ſent to- 
gether with this paper (as a curioſity) for the in- 
ſpection of the 4 4 of the Royal Society. - 


* The corps, after lying two or three days on a table, ſeemed 
not more diſpoſed to putrefaction, than bodies at that time aan 
rally are, which die .a natural death. 
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XVIII. A Letter from Thomas Ronayne, 


E/q; to Benjamin Franklin, LL. D. 


Obſervations on Atmoſpherical Electricity; 


in regard of Fogs, Miſts, &c. with ſome 
Remarks; communicated by Mr. William 


Henley. 


$ 1 R, 


N conformity to the deſire of ſome 
friends, I have drawn up the follow- 
ing erect on atmoſpherical electricity, which 
1 beg leave to lay before you; and ſhall think the 
well. I have had, in proſecuting: the neceſſary ex- 
periments, ſufficiently compenſated, if it ſhall appear 
to you that they contain any thing new or curious ; 
in which caſe, you are at liberty to diſpoſe of them 
in whatever manner you. ſhall think proper. 


Read April zo, 
1772. 


La am, 8 I R, 
With very reſpectful conſideration, 


Y.our. moſt. obedient ſervant, 


Cecil-Street, 


Feb. 15, 1772 Tho® Ronayne. 


Vol. LXII. T | SOME 


F. R. S. incloſing an Account of ſome 
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* SOME years ago I diſcovered, by Mr. Canton's 
elerometer, deſcribed in the Philoſ. Tranſactions, 
Vol. XLVIII. p. 783. that the air of Ireland is, 
daring the winter ſeaſon, in almoſt a conſtant ſtate 
of poſitive electricity; which, however, is fo weak, 
that, in order to oblerve it ſatisfactorily, I have al- 
ways found it neceſſary to have the cork-balls ſuſ- 
pended from threads of a middling fineneſs, fix or 
ſeven inches in length, quite ſtreight, and to avoid, as 
much as poſſible, any interruption from the wind. 

I have likewiſe had frequent recourſe to the fol- 
lowing contrivance, by which I was enabled, within 
doors, to purſue my inquiries with greater accuracy 
and advantage: having procured a flender tapering. 
piece of wood, about five feet long, to the ſmaller 
end of which an electrometer was affixed, by means 
of a ſmall hook; I placed it cut from an open garret 
window, and faſtened the other end with a ſmall 
haſp to one of the jambs : I had alſo at hand another 
piece of wood, in the ends of which, a ſmall glaſs 
tube and a ſtick of ſealing-wax had been inſerted. - 
Either of theſe was occaſionally excited, and applied. 
near the cork-balls, in order to determine more pre- 
ciſely the kind of electricity with which they might 
happen to be affected; and I was always careful in 


* I commenced my experiments on the air in the year 1761, 
and thoſe on the clouds in the year 1762. I continued them un- 
remittingly, as opportunity offered, till the year 1770, when 
my occaſions brought me to England. I have repeated my ex- 
periments, with regard to the common air, in different places 
here, and find it the ſame as that in Ireland, 


making 
+ 


„ 
making my experiments on that ſide of the houſe 
where the wind had leaſt power. 

I have found the air, in winter, at a proper diſtance 
from buildings, trees, maſts of ſhips, &c. very ſen- 
fibly electrified, during a froſty or foggy ſtate of the 
weather; and in miſts too, but in a leſs degree: I 
have alſo diſcovered ſmall figns of it in calm and 
cloudy weather. 

The air, in ſummer, never ſhewed any fign of 
electricity, except when a fog happened in- the cool 
of the evening, or at night; in which caſe, I always 
diſcovered manifeſt marks of electricity, ſenſibly 


weaker than thoſe obſerved in winter fogs, but pre- 


ciſely of the ſame kind, that is, poſſti ve. 
I have often examined the ſtate of the air, at the 


time of an Aurora borealis, and could not diſcover 


any indication of electricity, except when a fog had 
appeared at the ſame time; in which caſe, the elec- 
tricity has been, in every reſpect, the fame as that of 
a fog at any other time. Once, indeed, during an 
Aurora borealis on a remarkable ſerene night, I diſ- 
covered ſome ſigns of a very weak poſitive electri- 

City. 5 3 
As the electricity of the air is generally pcſitive (I 
never knew an exception but one, which preſented 
itſelf during a fog on a winter day, that proved un- 
commonly warm), is it not reaſonable to believe, that 
eold electrifies the atmoſphere pœſtively? and, if fo, 
may not one be led to imagine, that heat electrifies 
it negativelj? But this I only offer as a conjecture, 
not being able to advance any thing deciſive on the 
ſubject, and knowing that one ſort of electricity may 
T3 often 
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oſten be productive of the other, as is plain from Dr. 

Franklin's experiments. 
If cold electrifies the air poſitively in this climate 
(which ſeems extremely probable), may it not elec- 
trify it negatively at and about the place of our anti- 
podes? Does not a conſideration of the effects diſ- 
covered in the Tourmalin favour this ſurmiſe? 

The electricity of the air, in froſty, foggy or 
miſty weather, is not ſtrong enough to yield any 
ſpark, even by inſulating a ſharp pointed wire in it, 
which, however, attracts very light bodies at a ſmall 
diftance ; whilſt, on the contrary, that of the clouds 
generally affords conſiderably ſtrong ſparks. 

When a fog becomes very thick, the cork-balls 
approach; but when it returns to its former ſtate, 
they open again at their firſt diſtance; and I have 
obſerved that, when it rained in foggy weather, the 
balls cloſed, and opened again on the fog's appear- 
ance anew, after the rain had ceaſed : there is, how- 
ever, a certain degree of denſity neceſſary in a fog, 
in order that the balls might exert their greateſt di- 
vergency. 

Moit, if not all, fogs partake of a ſmell much 
like that of an excited glaſs tube, and, indeed, ſo 
does the common air very frequently, 

As fogs ſometimes appear in a very moiſt ſtate of 
the air, I was for ſome time at a loſs to account on 
what principle they could retain their electricity; but 
having at length remarked, that electrified bodies, 
inſulated with ſealing-wax, preſerved their electricity 
for a time in very damp air, I concluded that moiſ- 
ture is but a very ſlow conductor. 


— 


Having, 


1 

Having, on the contrary, obſerved that bodies, 
inſulated with dried ſilk, had loſt their electricity in 
a very ſhort time, I attempted to render it a non- 
conductor, by having varniſhed it over with oil of 
turpentine, balſam of ſulphur, and ſach like, but 
did not ſucceed ; for filks fo treated ſoon became a 
conductor, and increaſed confiderably in weight, if 
the air happened not to be very * dry; fo much 
indeed, that 1 think ordinary filk, from its power of 
abſorbing moiſture from the air, may well ſerve as 
an occaſional hygrometer, either by being put into 
a balance, or by having an electrified body inſulated 
with it. | : 

When the denſity of fogs, floating near the earth, 
increaſes confiderably, the balls always approach ; 
but when they are fituated high in air, the reverſe 
generally happens. I had an opportunity of remark- 
ing a ſtruggle between breezes from the north-weſt 
and ſouth-eaſt at the ſame time, in which the one 
ſeemed ſometimes to prevail, and afterwards the 
other. This contention was ſucceeded by a ſmoaky 
hazineſs, which, like a fog, occaſioned the balls to 
open: as the hazineſs + thickened, they opened 

* Even glaſs attracts moiſture to its ſurface, which makes it 
a conductor of electricity, and, conſequently, not ſo convenient 
as ſesling-wax. | | 

+ An electrical body, when contracted in its dimenſion, will 
have its electricity increaſed, as appears by Dr. Franklin's cu- 
rious experiment with the chain and filver can, I alfo have ciſ- 
covered, from repeated trials, that a piece of flannel, filk, &c. 
excited, and ſuddenly twiſted, not only ſtruck at a greater di- 
tance than before, but ſometimes emitted pencils of fire into the 
air. May we not hence infer why the electricity of vapour, &c. 


(when not in contact with the earth) increaſes by condenſa- 
tion ? 


wider, 
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wider, and ſtill wider when it diflolved into rain; but 
their repelling power became greateſt in proportion as 


the drops increaſed. 


The electrometer placed ont from a garret window 
(p. 138.), has been frequently uſeful to me, in de- 
termining the nature of an approaching cloud, whoſe 
electricity, although generally ſtrong, was for the 
moſt part uncertain, having been ſometimes poſitive, 
and at other times negative. But, as the wind or 
rain were frequent impediments to the accuracy of my 


experiments, the following methods of making obſer- 


vations, with ſucceſs, under ſhelter, occurred to me. 
I have ſometimes ſtood, in an upper room, on a 
cake of wax, holding in my right hand, out at the 
window, a long flender piece of wood, round which 
a wire projecting a few inches had been twiſted, and 
in my left hand an electrometer: an aſſiſtant had ex- 
cited glaſs or wax in readineſs. 
At other times, I have made uſe of a tapering 
tube of tin, twenty feet long, ending in a point; the 
greateſt part of it ſtood out high in the air, and the 
thick end, from which an electrometer hung, was 
ſupported inſide the window, fometimes with filk. 
cords, and at other times with ſtrong ſticks of ſealing- 
wax, ſuſtained at either end by hooks of iron- wire. 
By either of theſe means I have often diſcovered, 
that what feemed to me a ſingle cloud, produced, in. 
its paſting over, ſeveral ſucceſſive changes, from 


fitrve to negative, and from negative to pofitive elec- 


tricity, the balls coming together each time, and re- 
maining in contact a few ſeconds, before they re- 
pelled each other again. | 

| The 
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The permanence of either kind of electricity in 
the clouds, or the length of time in which neither 
can be diſcovered, is uncertain ; ſometimes the ſame 
electricity has returned, and at other times has been 
ſucceeded: by the contrary ; whilſt either generally 
came on, and went off gradually. But changes were 
often made, very ſuddenly, by a flaſh of lightning, 
eſpecially if the thunder-ſtorm happened to be in 
the zenith. A branch of it, over-head, has fre- 
quently occaſioned ſtronger electricity than I could 
diſcover, when the greateſt part of the ſky had been 
overcaſt ; which, perhaps, might be accounted for, 
from this conſide ration, that one kind of electricity 


acting alone, muſt exert more powerful effects than 
when counteracted by the other. L 


I once obſerved in a thunder-ſtorm, during which 
I ſaw no lightning, that the balls, which hung 
from the tin tube, repelled and attracted each other, 
very rapidly, for the ſpace of ten or twelve ſeconds ; 
at the ſame time, Mr. Canton's electrometer, which 
I held at ſuch a diſtance from the tube, as to have its 
balls opened to the diſtance of an inch, continued quiet 
in that ſtate, and were not affected convulſively like 
the others. Hence I imagined, that the ſame kind 
of electricity went off, and came on, without being 
changed in contrarium ; for when that circumſtance 
happened, they were very evidently affected in the 
ſame manner. And here I muſt obſerve, that 
I have found it more eaſy to diſcover the kind of 
electricity preſent in the tube, by approaching ex- 
cited wax to the balls of an electrometer, which I 
held at a proper diſtance from the tube, than by ap- 
plying it near the balls which hung from the 2. 
or 
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for they, in the general, diverged ſo much, that F 
found it very difficult to have in readineſs a ſmall 
tube ef glaſs, or wax ſufficiently excited to affect 
them. 

It has ſometimes happened that the balls of the 
tin tube, &c. perfectly at reſt, have, in conſequence 
of a flaſh of lightning, ſuddenly repelled each other, 
and immediately after cloſed. As this circumſtance 
has 1 happened, when the air was in a 
damp ſtate, I have ſometimes imagined that the 
equilibrium between the earth and lower clouds had 
been quickly reſtored, on receiving the electricity of 
the higher ones; and, at other times, have ſuppoſed 
that it might be owing to the lateral effect of the 
exploſion. 

If two or more perſons, at a ſufficient diſtance 
from each other, would correfpond; by ſignals, viz. 
a red flag for poſiti ve, and- a, blue one for negative 
electricity, we ſhould probably obtain; in due time, 
more ſatis factory certainty with regard to the electricity 
of the clouds, thunder, &c. than has hitherto been 
given, or is, perhaps, poſſible for any one man to 
acquire, without the aid of wires or chains, produced: 
from different apparatuſſes, placed at different 
diſtances from each other. 
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Mr. Ronayne having received the following Letter 
from Mr. Henlyz which corroborates and con- 
firms the obſervations mentioned in his paper, 

it was thought proper to print them together 


in this volume. 


October 16, 1771, 4 paſt $» P. M. 


Find a fog (not very thick), ſoon after its ap- 
pearance, ſtrongly electrical. The. balls open 
J or 4 inch A, [See Tab. VIII. J, and cloſe at the 
approach of excited wax, when brought within 
10 inches of them B: if the wax is brought within 
3 or 4 inches, they diverge again, in conſequence 
thereof C: as the wax is withdrawn, they converge 
again, D, till it gets beyond the diſtance of its in- 
fluence, when they begin to diverge again ; and, as 
the wax is withdrawn ſtill farther, they continue to 
open, in conſequence of the electricity in the fog, 
till they reach their original diftance from each other 
E. There is very little diſturbance by the wind, 
and the little there is, only watts them in a ſmall 
degree, but they keep ſeparate. If they are held 
near the tiling, or brick-work, of a neighbouring 
houſe, they cloſe, F ; but begin to diverge again, at 
the diſtance of 3 or 4 feet from it, G; and their di- 
vergence increaſes, as they recede from the building, 
till they ſeparate 4 or 2 inch, as at firſt, H. 


Vor. LXII. 9 ME MO- 


446. 
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October 3, 1771, I tried the electricity of a thick 

fog, and (in at leaſt twenty different trials) found 
the balls ſeparated. from 4 to 4 inch diſtance. 
Whenever I brought them near the building, 
or approached them with a ſtick of excited wax, 
they cloſed ; and opened again, on removing 


them, 
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XIX. Obfervatio ons on dj ferent Kinds of 


Air. By Joſeph Prieſtley, * D. 
F. K. . J oth * 


HE following obſervations on the 

properties of ſeveral different kinds 
of air, I am ſenſible, are very imperfect, and ſome of 
the courſes of experiments are incomplete; but a 
conſiderable number of facts, which appear to me 
to be new and important, are ſufficiently aſcertained ; 
and I am willing to hope, that when philoſophers 
in general are apprized of them, ſome perſons may 
be able to purſye them to more advantage than my- 
ſelf. I therefore think it my duty to give this So- 
ciety an account of the progreſs I have been able to 
make; and 1 ſhall not fail to communicate any far- 
ther lights that may occur to me, whenever I reſume 
theſe inquiries. 

In writing upon this ſubject, I find myſelf at a 
loſs for proper terms, by which to Aiſtinguiſh the 
different kinds of air. Thoſe which have hitherto 
obtained are by no means ſufficiently charaQeriſtic, 
or diſtin. The terms in common uſe are, fixed air, 
mephitic, and inflammable. The laſt, indeed, ſuffi- 
ciently characterizes and diſtinguiſhes that kind of 
air which takes fire, and explodes-on the approach 
of flame; but it might have been termed fixed with 
U 2 as 
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as much propriety as that to which Dr. Black and 
others have given that denomination, lince it is ori- 
ginally part of ſome ſolid ſubſtance, and exiſts in an 
unelaſtic ſtate, and therefore may be allo called fac- 
titious. The term mephitic is equally applicable to 
what is called fixed air, to that which is inflammable, 
and to many other kinds; fince they are equally 
noxious, when breathed by animals. Rather, how- 
ever, than to introduce new terms, or change the 
ſignification of old ones, I ſhall uſe the term fixed 
-air, in the ſenſe in which it is now commonly uſed, 
and diſtinguiſh the other kinds by their properties, or 
ſome other periphraſis. I ſhall be under a neceſſity, 
however, of giving a name to one ſpecies of air, to 
which no name was given before. 


Of FIXED AIR. 


Fixed air 13 that which is expelled by heat from 
lime, and other calcareous ſubſtances, and, when 
deprived of which, they become quick-lime. It is 
allo contained in alkaline falts, and is generated in 
great quantities from fermenting -/ vegetables; and 
being united with water, gives it the principal pro- 
perties of Pyrmont-water. This kind of air is alſo 
well known to be fatal to animals; and Dr. Mac- 
bride has demonſtrated, that it checks or prevents 
putre faction. 

Living for ſome time in the neighbourhood of a 
public brewery, I was induced to make a few expe- 
riments on this Kind of air, there being always a 
large body of it, ready formed, upon the ſurface of 


the fermenting liquor, generally about nine inches 
or 
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or a foot' in depth, within which any kind of ſub- 


ſtance may be very conveniently placed ; and though 
it muſt be continually mixing with the common air, 
and is far from being perfectly pure, yet there is a 
conſtant ſupply from the fermenting liquor, and it is 
pure enough for many purpoſes. 3 

A perſon, who is quite a ſtranger to the properties 
of this kind of air, would be agreeably amuſed with 
extinguithing lighted candles, or chips of wood in it, 
as it lies upon the ſurface of the fermenting liquor; 
for the ſmoke readily unites with this kind of air, 
probably by means of the water which it contains; 
ſo that very little or none of the ſmoke will eſcape 
into the open air, which is incumbent upon it. It 
is remarkable, that the upper ſurface of this ſmoke, 
floating in the fixed air, 1s ſmooth, and well defined ; 
whereas the lower ſurface is exceedingly ragged, ſe- 
veral parts hanging down to a conſiderable diſtance 
within the body of the fixed air, and ſometimes in 
the form of balls, connected to the upper ſtratum by 
flender threads, as if they were ſuſpended. The 
ſmoke is alſo apt to form itſelf into broad flakes, 
parallel to the ſurface of the liquor, and at different 
diſtznces from it, exactly like clouds. Theſe ap- 
pearances will ſometimes continue above an hour, 
with very little variation. When this fixed air is 
very ſtrong, the ſmoke of a ſmall quantity of gun- 
powder fired in it will be wholly retained by it, no 
part eſcaping into the common air. 

Making an agitation in this air, the ſurface of it, 
which ſtill continues to be exactly defined, is thrown 
into the form of waves, which it is very amuſing to. 


look upon ; and if, by this agitation, any of the fixed 
air 
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fermenting q bor; for a candle put under a large 


the common air which is contiguous to it; ſo that, 
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air be thrown over the fide of the veſſel, the ſmoke, 
which is mixed with it, will fall to the as if 
it was ſo much water, the faxed air being heavier than 
common air. 

The red part of burning wood was extivenithed | in 
this air, but I could not perceive that a * poker 
was ſooner cooled in it. 

Fixed air does not inſtantly mix with c common air. 


Indeed, if it did, it could not be caught upon the 


receiver, and immediately plunged very deep below 
the ſurface of the fixed air, will burn ſome time, 


But veſſels with. the ſmalleſt orifices, hanging with 
their mouths downwards in the fixed air, will in 
time have the common air, which they contain, per- 
fectiy mixed with it. When the fermentin liquor 
is contained in veſſels cloſe covered up, the fixed air 
is rendered much ſtronger, and then it readily affects 


upon removing the cover, candles held at a con- 
ſider able $ftzoce above the ſurface will inſtantly go 
out. I have been told by the workmen, that this 
will ſometimes be the caſe, when the candles are 
held more than half a yard above the mouth of. the 


veſſel. 
Fixed air unites with the Imoke of reſin, ſulphur, 


and other electrical ſubſtances, as well as with the 


vapour of water; and yet, by holding the wire of a 
ch. arged phial among theſe e I could not make 


anz clectrica} atmoſphere, which ſurprized me a 


good deal, as there was a large body of this ſmoke, 
and it wi3 ſo confined, that it could not eſcape me. 
$ 23:0 held dome oil of vitriol in a glafs veſſel within 


the 
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the fixed air, and by plunging a piece of red hot 
laſs into it, raiſed a copious and thick fume. This 
oated upon the farface of the fixed air like other 
fumes; and continued as long. 

Confidering the near affinity between water and 
fixed air, I concluded that if a quantity of water was 
placed near the yeaſt of the fermenting liquor, it 
could not fail to unbibe that Ar, and thereby acquire 
the principal properties of Pyrmont, and other me- 
dicinal mineral waters. Accordingly,.T found, that 
when the ſurface of the water was conſiderable, it 
always acquired the pleafant acidulous taſte that 
Pyrmont water has. The readieſt way of impreg- 
nating water with this virtue, in theſe circumſtances, 
is to take two veſſels, and to keep pouring the water 
from one into the other, when they are both of them 
held as Near the yeaſt as poflible ; for by this means 

eat quantity 2 ſurface is expoſed to the air, 
8 the fürface be is alſo continually changing. In this 
manner, I have ſometimes, in the ſpace of two or 
three minutes, made a glaſs of exceedingly pleafani 
ſparkling water, which could hardly be diſtioguiſhed 
Row very good Pyrmont. 

But the moſt effectual way of impregnating water 
with fixed air is to put the veſſels which contain the 
water into glaſs jars, filled with the pureſt fixed air, 
made by the ſolution of chalk in diluted oil of vitrio!, 
ſtanding in quickſilver. In this manner J have, in 
about two days, made a quantity of water to imbibe 
more than an equal bulk of fixed air, fo that, ac- 
cording to Dr. Brownrigg's experiments, it muſt have 
been much ſtronger than the beſt imported Pyrmont ; 
for though he made his experiments at the ſpring 

hea, 
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head, he never found that it contained quite ſo much 
as half its bulk of this air. If a ſufficient qua = 


of quickſilver cannot be procured, oil may be u 
with ſufficient advantage, for this purpoſe, as it im- 


bibes the fixed air very ſlowly. Fixed air may be 


kept in veſſels ſtanding in water for a long time, if 
they be ſeparated by a partition of oil, about half an 
inch thick. Pyrmont water . made in theſe circum- 


ſtances, is little or nothing inferior to that which has 
ſtood in quickſilver. 


The readigſt method of preparing this water for 
uſe is to agitate it ſtrongly with its whole. ſurface ex- 
poſed to the fixed air. By this means alfo, more than 
an equal bulk of air may be communicated to a 
large quantity of water in the ſpace of a few mi- 
nutes. Eaſy directions for doing this I have publiſhed 
in a ſmall pamphlet, defigned originally for the uſe 
of ſeamen in long voyages, on the preſumption that 
it might be of uſe for preventing or curing the ſea 
ſcurvy, equally with wort, which was recommended 
by Dr. Macbride for this purpoſe, on no other ac- 
count than its property of generating fixed air, by 
its fermentation in the ſtomach. 

Water thus impregnated with fixed air readily 
diffolves iron, as Mr. Lane has diſcovered; fo that if 
a quantity of iron filings be put to it, it preſently 
becomes a ſtrong chalybeate, and of the mildeſt and 
moſt agreeable kind. 

I have recommended the uſe of chalk and oil of 
vitriol as the cheapeſt, and, upon the whole, the beſt 
materials for this purpoſe ; and whereas fome perſons 
had ſuſpected that a quantity of the oil of vitriol 
was rendered volatile by this proceſs, I examined it 


by 
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by all the chemical methods that are in uſe ; but 
could not find that water thus impregnated con- 


tained the leaſt perceivable quantity of the acid. 

Mr. Hey, indeed, who affiſted me in this exami- 
nation, found that diſtilled water, impregnated with 
fixed air, did not mix fo readily with ſoap as the di- 
ſtilled water itſelf; but this was alſo the caſe when 
the fixed air had paſſed through a long glaſs tube 
filled with alkaline falts, which, it may be fuppoſed, 
would have imbibed any of the oil of vitriol that 
might have been contained in that air *. . 
It is not improbable but that fixed air itſelf may 
be of the nature of an acid, though of a weak and 
peculiar fort. Mr. Bergman of Upſal, who honoured 
me with a letter upon the ſubject, calls it the atrial 
acid, and, among other experiments to prove it to be 
an acid, he ſays that it changes the blue juice of 
tourneſole into red. 

The heat of boiling water will expell all the fixed 
air, if a phial containing the impregnated water be 
held in it; but it will often require above half an 
hour to do it completely. 

Dr. Percival, who is particularly attentive to every 
improvement in the medical art, and who has 
thought ſo well of this impregnation as to preſcribe 
it in ſeveral caſes, informs me that it ſeems to be 
much ſtronger, and ſparkles more, like the true 
Pyrmont water, after it has been kept ſome time. 
This circumſtance, however, ſhews that, in time, the 
fixed air is more eaſily diſengaged from the water, and 


* An account of Mr, Hey's experiments will be found in the 
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Appendix to theſe papers, 
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Having ſucceeded ſo well with this artificial Pyr- 
mont water, I imagined that it might be poſſible to 
give ice the ſame virtue, eſpecially as cold is known 
to promote the abſorption of fixed air by water ; 
but in this I found myſelf quite miſtaken. I put 
ſeveral pieces of ice into a quantity of fixed air, 
confined by quickſilver, but no part of the air was 
abſorbed in two days and two nights; but upon 
bringing it into a place where the ice melted, the air 
> was 


was abſorbed a8 'ufual, I then took a. quantity of 
ſtrong artificial Pyrmont water, and, putting it into 
a thin glaſs phial, 1 ſet it in a pot that was filled 
with ſnow and falt. This mixture inſtantly freezing 
the water that was contiguous to the ſides of the 
glaſs, the air was diſcharged plentifully, ſo that I 
catched a conſiderable quantity, in a bladder tied to 
the mouth of the phial. I alſo took two quantities 
of the fame Pyrmont water, and placed one of 
them where it might freeze, keeping the other in 
a cold place, but where it would not freeze. This 
retained its acidulous taſte, though the phial which 
contained it was not corked; whereas the other, 
being brought into the ſame place, where the ice 
melted very ſlowly, had at the ſame time the taſte of 
common water only. That quantity of water 
which had been frozen by the mixture of. ſnow and 
falt, was almoſt as much like ſnow as ice, ſuch a 
quantity of air bubbles were contained in it, by 
which it was prodigiouſly increaſed in bulk. 

The preſſure of the atmoſphere aſſiſts very con- 
ſiderably in keeping fixed air confined in water; for 
in an exhauſted receiver, Pyrmont water will abſo- 
lutely boil, by the copious diſcharge of its air. This 
is alſo the reaſon why beer and ale froth ſo much in 
vacuo. I do not doubt, therefore, but that, by the 
help of a condenſing engine, water might be much 
more highly impregnated with the virtues of the 
Pyrmont ſpring, and it -would not be difficult to 
contrive'a method of doing it. | 

The manner in which I made ſeveral experiments 
to aſcertain the abſorption of fixed air by different 
fluid ſubſtances was to put the liquid into a diſh, 

\ 2 and 
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[and bidding nk in the ,of ; he ved air at 
the brewery, to ſet a. ,glaſs. Bu ls 1 into t, with its 
mouth inverted. This glaſs being neceſſatily filled 
with the fixed air, the Mae mo riſe into it when 
they were both taken into. the common air, if the 
fixed air was abſorhed at t all, 
M. aking uſe of ether in this manher, there was a 
conſtant bubbling: from under ihe glaſs, occaſioned 
bh this fluid eaſily rifing in vapour, ſo that I could 
not, in this method, determine whether it imbibed 
the air or not. I concluded, however, that they did 
- from, a very difagreeable circumſtance, 
-- which made me deſiſt from making any more expe- 
riments of the kind. For all the beer, over which 
this experiment was made, contracted a peculiar 
taſte, the fixed air impregnated with the ether being, 

I fuppoſe, again abſorbed by the beer, I have alſo 
obſetrved, that water which, remained a. long time 
within this air has ſometimes acquired a very diſ- 
' agreeable taſte. At one. time it Was like tar-water. 
How this was acquired, I was very defirous of mak- 
ing fome experiments to aſcertain, but I was dif- 

eduraged by the fear of injuring the fermenting 
| liquor.. It could not come from the fixed air only. 

Having imagined that fixed air coagulated the 
blood in the lungs of animals, and thereby cauſed 
inſtant death; I ſuffocated a cat in this kind of air, 
and examining the lungs preſently after, found them 
bi * and White, having little or no blood in 
them. 

In order to ty the effect of this air upon the blood 
50 Itſelf, Ttook a quantity from a fowl juſt killed, and 
divided it into two parts, holding one of them within 

the 
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the axed, AL, and the other in the common air, and 
obſervet that, the forrher was ebaglated much ſooner 
than the Metten tet. ie x d wiſh to have tried 
again. 0 
Inſects aud Ana; lch ren very little are 
oy in fixed air, but are not ſoon quite killed in 
it. Butterflies, and flies of other kinds, will gene- 
rally become torpid, and feemingly dead, after being 
held. a few | minates over the fermenting liquor; but 
they revive again aſter being brought into the freſh 
air. But there are very great varieties with reſpect 

ti — kinds of flies will 


to the time in which di 
either b come torpid in the fixed air, or die in it. 
A large ſtrong frog was much ſwelled, and ſeemed 
to be nearly dead, after being held about ſix minutes 
over the fermenting liquor ; but it recovered upon 
being brought into the common air. A ſnail 
treated in the ſame manner died preſently. . 

Fixed air is preſently fatal to vegetable life. At 
leaſt ſprigs of mint, growing in water, and placed 
over the fermenting tiquor, will often become quite 
dead in one day, or even in a leſs ſpace of time; 
nor do they recover when they are afterwards 
brought into the common air, I am told, however, 
that ſome other plants are much more hardy ; in this 
reſpect. 

A red roſe, freſh gathered, loſt its redneſs, and be- 
came of a urple colour, after being held. over the 
fermenting f nor about twenty-four hours ; but the 
tips of each leaf were much more affected than the 
reſt of it. Another red roſe turned perfectly white 
in this ſituation; but various otlier flowers, of differ- 
ent colours, \ were very little affected. T heſe expe- 


riments 
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riments were not repeated, as I wiſh they 55, de 


done; in pure fixed alt, extracted from 
means of bil of bitriſ tft. PF 

For every purpoſe, in which it was neceſſary that 
the fixed air ſhould be as unmixed as poffible, I 
generally made it by pouring oil of vitriol upon chalk 
and water, catching it in a bladder, faſtened to the 
neck of the phial, in which they were contained, 
taking care to preſs out all the common air, and alſo 


the firſt, and ſometimes the ſecond, produce of fixed 
air; and alſo, by agitation, making it as quickly as 
I poſſibly could. At other times, I made it paſs 
from the phial in which it was generated through a 
glaſs tube, without the intervention of any bladder, 
which, as I found by experience, will not long make 
a ſufficient ſeparation between ſeveral kinds of air and 
common air. 

J had once thought that the readieſt method of 
procuring fixed air, and in ſufficient purity, would 
be by the fimple proceſs of burning chalk, or 

unded lime-ſtone in a gun-barrel, making it paſs 
through the ſtem of a tobacco-pipe, or a glaſs tube 
carefully luted to the orifice of it; and in this man- 
ner I find that air is produced in great plenty; but, 
upon examining it, I found, to my very great ſurprize, 
that little more than one half of it was fixed air, 
capable of being abſorbed by water ; and that the 
reſt was inflammable, ſometimes very weakly, but 
ſometimes pretty highly ſo. Whence this inflam- 
mability proceeds, I am not able to determine, the 


lime or chalk not being ſuppoſed to contain any 
other than fixed air. I conjecture, however, that it 


muſt proceed from the iron, and the ſeparation of it 
from 
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from the calx may be promoted by that ſmall quan- 
tity of oil of vitriol, which I am, informed is con- 
tained in chalk, if not in lime-ſtone alſo. But it is 
an objection to this hypotheſis, that the inflammable 
air produced in this manner burns blue, and not at 
all ike that which is produced from iron, or any other 
metal, by means of an acid. It has alſo the ſmell 
of that kind of inflammable air which is produced 
from vegetable ſubſtances. Beſides, oil of vitriol 
without water, will not diflolve iron; nor can inflam- 
mable air be got from it, unleſs the acid be conſi- - 
derably diluted ; and when I mixed brimſtone with 
the chalk, neither the quality nor the quantity of the 
air was changed by it. Indeed no air, or permanently 
elaſtic vapour, can be got from brimſtone, or any 
oil. 

In the method in which I generally made the 
fixed air, and indeed always, unlefs the contrary be 
particularly mentioned, vi. by diluted oil of vitriol 
and chalk, I found by experiment that it was as pure 
as Mr. Cavendiſh made it. For after it had paſſed 
through a large body of water in ſmall bubbles, ſtill 
% or Y part only was not abſorbed by water. In 
order to try this as expeditiouſly as poſſible, I kept 
pouring the air from one glaſs veſſel into another, 
immerted in a quantity of cold water, in which. 
manner I found by experience, that almoſt any 
quantity may be reduced as far as poflible in little 
more thar. a quarter of an hour. 

At the ſame time that I was trying the purity of 
my fixcd air, IJ had the curioſity to endeayour to 
aſcertain whether that part of it which is not miſ- 
ſcible in water, be equally diffuſed through the whole 

maſs; 
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maſs; and, for this purpoſe, I divided a quantity of 
about a gallon into three parts, the firſt confiſting of 
that which was uppermoſt, and the laſt of that which 
was the loweſt, contiguous to the water; but all 
theſe parts were reduced in about an equal propor- 
tion, by paſſing through the water, ſo that the whole 
maſs had been of an uniform compoſition. This I 
have alſo found to be the caſe with ſeveral kinds of 
air, which will not properly incorporate. 

A mouſe will live very well, though a candle will 
not burn, in the reſiduum of the pureſt fixed air that 
I can make; and I once made a very large quantity 
for the ſole purpoſe of this experiment. This, there- 
fore, ſeems to be one inſtance of the generation of 
genuine common air, though vitiated in ſome de- 
gree. It is alſo another proof of the reſiduum of 
fixed air being, in part at leaſt, common air, that it 
becomes turbid, and is diminiſhed by the mixture of 
Nitrous air, as will be explained hereafter. 

That fixed air only wants ſome addition to make it 
permanent, and immiſcible with water, if not, in all re- 
ſpecs, common air, I have been led to conclude, from 
ſeveral attempts which I once made to mix it with 
air, in which a quantity of iron filings and brim- 
ſtone, made into a paſte with water, had ſtood ; for, 
in ſeveral mixtures of this kind, I imagined that not 
much more than half of the fixed air could be im- 

bibed by water; but, not being able to repeat the 
experiment, I conclude that I either deceived myſeli 
in it, or that I overlooked ſome circumſtance on 
which the ſucceſs of it depended. 

Theſe experiments, however, whether they were 
fallacious or otherwiſe, induced me to try whether 

any 
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ton would. be made: in. the.conſtitution of 
3 this mixture of 0 flings. 9 im- 
— 9 * therefore put a mixture of, this kind into a 
quantity of as pure fixed air as I, could. make, nd 
confined the whole in quickſilver, lefi the, Vater, 
ſhould abſorbe it before the effects of the e 
could take place. The conſequence was, that tk 
fixedair was,diminiſhed, and the quickſilver roſai int 8 
veſſel, till about the fifth part was occupied by jt; an 
as near as I could judge, the proceſs went ON, un. al 
reſpects, as if the air in the inſide bad been common 
air. 

What is moſt n en in the refult * this. Ik 
periment, is, that the fixed air, into which this mix- 
ture had been put, and which had been in part di: 
miniſhed by it, was in part alſo rendered inſoluble 
in water by this means. I made this experiment 
four times, with the greateſt care, and obſeryed. 
that in two of them about one fixth, and in the 
other two about one fourteenth, of the original 
quantity, was ſuch as could not be abſorbed by Wa- 
ter, but continued permanently elaſtic. Leſt I zould 
have made any miſtake with reſpect to the purity of 
the fixed air, the laſt time that I made the experi- 
ment, I ſet part of the. fixed air, which I made uſe 
of, in a ſeparate veſſel, and found it to be exceed- 
ingly pure, ſo as to be almoſt wholly abſorbed by 

water; whereas the other part, to which I had put 
the mixture, was far from being __ 

In one of theſe caſes, in which fixed air was made 
immiſcible with water, it appeared to be not very 

0 


noxious to animals; but in another caſe, a mou 
So in it pretty ſoon. . 
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As the iron 1s reduced to a calx by this procels, 

J once concluded, that it is phlogiſton that fixed air 
wants, to make it common air; and, for any thing 
J yet know, this may be the caſe, though I am 12- 
norant of the method of combining them; and when 
I calcined a quantity of lead in fixed air, in the man- 
ner which will be deſcribed hereafter, it did not ſeem 
to have been leſs ſoluble in water than it was before. 


II. 


Or AlR IN WHICH A CANDLE, OR BRIMSTONE, 
HAS BURNED OUT. 


It is well known that flame cannot ſubſiſt long 
without change of air, ſo that the common air is 
neceſſary to it, except in the caſe of ſubſtances, into 
the compoſition of which nitre enters; for theſe will 
burn in vacuo, in fixed air, and even under water, 
as is evident in ſome rockets, which are made for 
this purpoſe. The quantity of air which even a 
ſmall flame requires to keep it burning is prodi- 
gious. It is generally ſaid, that an ordinary candle 
conſumes, as it 1s called, about a gallon in a 
minute. Conſidering this amazing conſumption 
of air, by fires of all kinds, volcano's, &c. it be- 
comes a great object of philoſophical i inquiry, to aſ- 
certain what change is made in the conſtitution of 
the air by flame, and to diſcover what proviſion there 
is in nature for remedying the injury which the at- 
moſphere receives by this means. Some of the fol- 
lowing experiments will, perhaps, be thought to 
thiow a little light upon the ſubject. 
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The diminution of the quantity of air in which a 

candle, or brimſtone, has burned out, is various ; 
but I imagine that, at a medium, it may be about 
one fiiteenth, or one fixteenth, of the whole ; about 
one third as much as by animals breathing it as long 
as they can, by animal or vegetable ſubſtances 
putrifying in it, by the calcination of metals, or by 
a mixture of ſteel filings and pounded brimſtone 
ſtanding in it. , 

I have ſometimes thought, that flame diſpoſes the 
common air to depoſit the fixed air it contains; for 
if any lime-water be expoſed to it, it immediately 
becomes turbid. This is the caſe, when wax candles, 
tallow candles, chips of wood; ſpirit of wine, ether, 
and every other ſubſtance which I have yet tried, 
except brimſtone, is burned in a cloſe glaſs veſic], 
ſtan ing in lime-water. This precipitation of fixed 
air (if this be the caſe) may be owing to ſomething 
emitted from the burning bodies, which has a ſtronger 
affinity with the other conſtituent parts of the atmo- 
ſphere. 

If brimſtone be burned in the fame circum— 
ſtances, the lime- water continues tranſparent, but 
ſtill there may have been the ſame precipitation 
of the fixed part of the air; but that, uniting with 
the lime and the vitiolic acid, it forms a ſelenetic ſalt, 
which is ſoluble in water. Having evaporated a 
quantity of water thus impregnated, by burning 
brimſtone a great number of times over it, a whitiſh 
powder remained, which had an acid taſte; but re- 
peating the experiment with a quicker evaporation, 
the powder had no acidity, but was very much like 
chalk, Ihe burning of brimſtone but once over a 
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quantity of lime-water, will affect it in ſuch a man- 
ner, that breathing into it will not make it turbid, 
which otherwiſe it always preſently does, | 
Dr. Hales ſuppoſed, that by burning brimſtone 
repeatedly in the ſame quantity of air, the diminu- 
tion would continue without end. But this I have 
frequently tried, and not found to be the caſe. In- 
deed, when the ignition has been imperfect in the 
firſt inſtance, a ſecond firing of the ſame ſubſtance 
will increaſe the effect of the firſt, &c. but this pro- 
greſs ſoon ceaſes. In many caſes of the diminution 
of air, the effect is not immediately apparent, even 
when it ſtands in water; for ſometimes the bulk of 
air will not be much reduced, till it has paſſed ſe- 
veral times through a quantity of water, which has 
thereby a better opportunity of abſorbing that fluid 
part of the air, which had not been perfectly de- 
tached from the reſt. I have ſometimes found a 
very great reduction of a maſs of air, in conſequence 
of paſſing but once thorough cold water. If the air 
has ſtood in quickſilver, the diminution is generally 
inconſiderable, till it has undergone this operation, 
there not being any ſubſtance expoſed to the air that 
could abſorb any part of it. ; 
I could not find any conſiderable alteration in the 
ſpecific gravity of the air, in which candles, or brim- 
ſtone, had burned out. I am ſatisfied, however, 
that it is not heavier than common air, which muſt 
have been manifeſt, if ſo great a diminution of the 
quantity had been owing, as Dr. Hales and others 
ſuppoſed, to the elaſticity of the whole maſs being 
impaired. After making ſeveral trials for this pur- 
poſe, I concluded that air, thus diminiſhed in bulk, 
18. 
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15 rather lighter than common air, which favours the 
ſuppoſition of the fixed, or heavier part of the com- 
mon air, having been precipitated. 

An animal will live nearly, if not quite as long,, 
in air in which candles have burned out, as in com 
mon air. This fact ſurprized me very greatly, having 
imagined that what is called the conſumption of ar 
by flame, or reſpiration, to have been of the ſame 
nature; but I have ſince found, that this {at has 
been obſerved by many perſons, and even ſo early 
as by Mr. Boyle. I have alſo obſerved, that air in 
which brimſtone has burned, is not in the leaſt in- 
jurious to animals, after the fumes, which at firſt 
make it very cloudy, have intirely ſubſided. 

Having read, in. the Memoirs of the Society at 
Turin, Vol. I. p. 41. that air in which candles had 
burned out was perfectly reſtored, ſo that other 
candles would burn in it again as well as ever, after 
having been expoſed to a conſiderable degree of 
cold, and. likewiſe after having been compreſſed in 
bladders. (for the cold had been ſuppoſed to have 
produced this effect by nothing but condenſation) : 
I repeated theſe experiments, and did, indeed, find, 
that, when I compreſſed the air in bladders, as the 
Count de Saluce, . who made the obſervation, had 
done, the experiment ſucceeded : but having had 
ſufficient reaſon to diſtruſt bladders, I compreſſed 
the air in a glaſs veſſel ſtanding in water; and then 
I found, that this proceſs is altogether ineffectual for 
the purpoſe. I kept the air compreſſed much more, 
and much. longer, than he had done, but without 
producing any alteration in it. I alſo find, that a 
greater degree of cold than that which he applied, and. 
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of longer continuance, did by no means reſtore this 
kind of air: for when L have expoſed the phials which 
contained it a whole night, in which the froſt was 
very intenſe; and alſo when I kept it lurrounded with 
a mixture FY, ſnow and falt, T found it, in all re- 
ſpects, the ſame as before. te 

It is alſo advanced, in the ſame Memoir, p. 41. 
that heat only, as the reverſe of cold, renders air 
unfit for candles burning in it. But I repeated the 
experiment of the Count for that purpole, withont 
finding any ſuch effect from it. I alto remember that, 
many years ago, I filled an exhaufted receiver with 
air, that had paſſed through a: glaſs tube made 
red-hot, and found that a candle would burn in it 
perfectiy well. Alſo, rarefaction by the air- pump 
does not injure air in the leaſt degree. © 

Though this experiment failed, I flatter myſclf 
that I have accidentally hit upon a method of re- 
ſtoring air which has been injured by the burning 
of candles, and that I haye pads at leaſt one 
of the reftoratives which nature employs for this 
purpoſe. It is vegetation. In what manner this pro- 
ceſs in nature operates, to produce ſo remarkable an 
effect, I do not pretend to have diſcovered; but a 
number of facts declare in favour of this hypotheſis. 
I ſhall introduce my account of them, by reciting 
ſome of the obſervations which I made on the grow- 
ing of plants in confined air, which led to this diſ- 
covery. 
One might have imagined that, ſince common 
air is neceſſary to vegetable, as well as to animal 
life, both plants and animals had affected it in the 
tame manner, and I own I had that expectation, 
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when I firſt put a ſprig of mint into a glaſs-jar, 
ff Jing inverted in a veſſel of water; but when it 
had continued growing there for ſome months, 1 
found that the air would neither extinguiſh a candle, 
nor was it at all inconvenient to a mouſe, which 1 
put into it. 

The plant was not affected any otherwiſe than 
was the neceſſary conſequence of its confined ſitua- 
tion; for plants growing in ſeveral other kinds of air, 
were all affected in the very ſame manner. Every 
ſucceſſion of leaves was more diminiſhed in ſize ho 
the preceding, till, at length, they came to be no 
bigger than the heads of pins. The root decayed, 
and the ſtalk alſo, beginning from the root; and yet 
the plant continued to grow upwards, drawing its 
nouriſhment through > Back and rotten ſtem.. In 
the third or fourth ſet of leaves, long hairy filaments. 
* from the inſertion of each leaf, and ſometimes 

rom the body of the ſtem, ſhooting out as far as 
the veſſel in which it grew would permit, which, in 
my experiments, was about two inches. In this 
manner a ſprig of mint lived, the old ſtem decaying, 
and new ones ſhooting up in its place, but leſs and 
leſs continually, all the ſummer ſeaſon. 

In repeating this experiment, care muſt be taken 
to draw away all the dead leaves from about the 
plant, leſt they ſhould putrefy, and affect the air. 
I have found that a freſh cabbage leaf, put under a 
glaſs veſſel filled with common air, for the ſpace of 
ö one night only, has ſo far affected the air, that a 
candle would not burn in it the next morning, and. 


yet the leaf had not acquired any {nel} of ee 
: tion. 1 
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Finding that candles burn very well in air in 
whieh grown” a long time, and having 
had ſome reaſon to think, that there was ſomething 
attending vegetation, which reſtored air that had 
been injured by reſpiration, I thought it was poſ- 
ſible that the ſame proceſs might alſo reſtore the air 
that had been injured by the burning of candles. 
Accordingly, on the 17th of Auguſt, 1771, I 
put a ſprig of mint into a quantity of air, in which 
a wax candle had burned out, and found that, on 
the ayth of the ſame month, another candle burned 
perfectly well in it, This experiment I repeated, with- 
out the leaſt variation in the event, not leſs than 
eight or ten times in the remainder of the ſummer. 
Several times I divided the quantity of ait in which 
the candle had burned out, into two parts, and 
putting the plant into one of them, left the other 
in the ſame expoſure, contained, alſo, in a glaſs 
veſſel, immerſed in water, but without any plant; 
and never failed to find, that a candle mar burn' 
in, the former, but not in the latter. I generally 
found that five or ſix days were ſufficient to reſtore 
this air, when the plant was in its vigour; whereas 
I have kept this kind of air in glaſs veſſels, immerſed in 
water many months, without being able to perceive 
that the leaſt alteration had been made in it, - I have 
alſo tried a great variety of experiments upon it, as 
by condenfing, rarefying, expoſing to the light and 
heat, &c. and throwing into it the effluvia of many 
different ſubſtances, but without any effeck. 
Experiments made in the year 1772, abundantly 
confirmed my concluſion concerning the, reſtorat ion 
of air, in which candles had burned out by plants 


growing 
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growing in it. The firſt of theſe experiments was 
made in the month of May; and they were frequently 
repeated in that and the two following months, with - 
out a fingle failure. 

For this purpole I uſed the flames of different ſub- 
ſtances, though I generally uſed wax or tallow 
candles. On the 24th of June the experiment ſuc- 
ceeded perfectly well with air in which ſpirit of wine 
had burned out, and on the 27th of the fame month 
it ſucceeded equally well with air in which brim- 
ſtone matches had burned out, an effect of which I 
had deſpaired the preceding year. | 

This reſtoration of air I tound depended upon the 
vegetating ſtate of the plant; for though I kept a 
great number of the frech leaves of mint in a ſmall 
quantity of air in which candles had burned out, 
and changed them frequently, for a long ſpace of 
_—_ I could perceive no melioration in the ſtate of 

e air. 

This remarkable effect does not depend upon any 
thing peculiar to mint, which was the plant that I 
always made uſe of till July 1772 ; for on the 16th 
of that month, I found a quaatity of this kind of 
air to be perfectly reſtored by ſprigs of balm, which 
had grown in it from the 7th of the ſame month. 
'That this reſtoration of air was not owing to any 
aromatic effluvia of theſe two plants, not only ap- 
peared by the eſſential oil of mint having no ſenſible 
etfect of this kind; but from the equally complete 

reſtoration of this vitiated air by the plant called 
groundſel, which is uſually ranked among the weeds, 
and has an offenſive ſmell. This was the reſult of 
an experiment made the 16th of July, when the 
Vor. LXII. L. plant 
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plant bad been growing in the burned air from the 
8th of the fame month. Beſides, the plant which I 
have found to be the moſt effectual of any that I 
have tried for this purpoſe is ſpinach, which is of 
quick growth, but will fe!dom thrive long in water. 
One jar of burned air was perfectly reſtored by this 
i: plant in four days, and another in two days. This 
laſt was obſerved on the 22d of July. In general 
1 this effect may be preſumed to have taken place in 
| much leis time than J have mentioned; becauſe I 
never choſe to make a trial of the air, till I was 
pretty ſure, from preceding obſervations, that the 
eyent which I had expected muſt have taken place, 
if it would ſucceed at all; left, returning back that 
part of the air on which I made the trial, and which. 
would thereby neceflarily receive a ſmall mixture of 
common air, the experiment might not be judged 
to be quite fair ; though I myſelf might be fuffici- 
ently ſatisfied with reſpect to the allowance that was 
to be made for that ſmall im perfection. 
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III. 


Or IN TLAMMABLE AIR. 


I have generally made inflammable air in the 
manner deſcribed by Mr. Cavendiſh, in the Philoſo- 
paical Tranſactions, from iron, zinc, or tin; but 
chiefly. from the two former metals, on account of 
the proceſs being the leaſt troubleſome : but when 
extracted it from vegetable or animal ſubſtances, 
or from coals, I put them into a gun barrel, to the 
orifice of which I luted a glaſs tube, or the ſtem of 
a to- 


” 


. 
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- 


a tobacco pipe, and to the end of this I tied a flaccid 


- 


bladder, in order to catch the generated air. 


- 


There, is not, I believe, any vegetable er animal 


* 


ſubſtance whatever, not any mineral 'fubftance, that 


is inflimmable, but what will yield gteat plenty of 


inflammable air, when they are treated in this man- 
ner, and urged with à ſtrong heat; but, in order to 


* 


get the moff air, che heat mall be applied as ſuddenly,” 
and as vehemently, as poſfibte. For, notwithſtanding: 
the ſame care be taken in luting, and in every other 
reſpect, ſix or even ten times more air may be got 

Jo 


by a ſudden heat than by a flow one, thou 


heat that is laſt applied be as intenſe as that which 


was applied ſuddenly., A bit of dry oak, weighing 


about twelve grains, will generally yield about a 
ſheep's, bladder full of inflammable air with a briſk 
heat, when it will only give about two or three ounce 
meaſures if the ſame heat be applied to it very 
gradually. To what this difference is owing, I can- 


not tell. 


Inflammable air, when it is made by a quick pro- 
ceſs, has a very ſtrong and offenſive ſmell, from 


whatever ſubſtance it be generated ; but this ſmell is 
of three different kinds, according as the air is ex- 
traced from mineral, vegetable, or animal ſubſtances. 
The laſt is exceedingly fetid; and it makes no differ- 


ence, whether it be extracted from a bone, or even 


an old and dry tooth, or from ſoft muſcular fleſh, or 
any other part of the animal. The burning of a 


n 
ſubſtance occaſions the ſame ſmell: for the 1 
ame, 


fume which ariſes from them, before they 

is the inflammable air they contain, which is expelled 

by heat, and then readily ignited, The ſmell of in- 
Z 2 flammable 
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Aimmables | the V6 lame, as far as I am able to 
ere 53 ae 120 ſüblfanee of the lame 
din om it be Ee, Thus it makes no differ- 
ence whether it be! got res icon, zinc, or tin, from 
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t zn alt cee in a 


quantity 


glass el os in Water, "ib Have deen gene- 


rated very faſt, it will ſmell even through the Water, 
and this water will alſo ſoon become covered with a 
thin film, aſſuming all the different colours. II the 
inflammable air have been generated from iron, this 
matter will appear to be à red okre, or the earth of 
| Iron, as I have found by collecting à conſiderable 
quantity of it; and if it ave been generated from 
Zinc, it is a whitiſh ſubſtance, which ſe to be 
the calx of the metal. It likewiſe ſettles to the 
bottom of the veſſel, and when the water is ſtirred, 
it has very much the appearance of wool. When 
water is once impregnated in this manner, it Will 
continue to yield this ſcum for a conſiderable time 
after the air is removed from it. This 1 have often 
abſerved with reſpect to iron. 

Inflammable air, made by a violent eke center. 1 
have obſerved, to be much more inflammable than 
that which is made by a weak efferveſcence, whe- 
ther the water or the oil of vitriol. prevailed in the 
mixture. Alſo the offenſive ſmell was much. 
| ſtronger in the former caſe than in the latter. The 
greater degree of inflammability appeared by the 
| greater number of ſucceſſive exploſions, when a candle 
was preſented to the neck of a phial filled witli it. 
It is Polidle, however, that this diminution of in- 

flammability: 
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flammability may, in ſome meaſure, ariſe from the 
ch longer in the bladder when 


air continuing ſo much long in the bladder whe 
gh I think the difference 


it is made very ſlowly ; though 1 think the differe: 
is too great for this cauſe to haye prod uced the whole 
of it. It may, perhaps, deſerve to be tried. by a 
different proceſs, without a bladder. 
. - Inflammable air is not thought to be miſcible 
with water, and when kept many months, ſeems, in 
general, to be as inflammable as ever. Indeed, 
when it is extracted from vegetable or animal ſub- 
ſtances, a part of it will be imbibed by the water in 
which it ſtands ;, but it may be preſumed, that in this 
Caſe, there was a mixture of fixed air extracted from 
the ſubſtance along with it. I have indiſpotivle 
evidence, however, that inflammable air, ſtanding 
long in water, has actually loſt all its inflammability, 
and even come to extinguiſh flame much more than 
that air in which candles have burned out. After 
this change it appears to be greatly diminiſfied in 
quantity, and it ſtill continues to Kill animals the 
/r % 
This very remarkable fact firſt occurred to my ob- 


ſervation on the twenty fifth of May 1771, when I 
was examining a quantity of inflammable air, which 
had been made from zinc, near three years befare. 
Upon this, I immediately ſet by a common quart 
bottle filled with inflammable air from iron, and. 
another equal quantity from zinc; and examining 
them in the beginning of December following, that 
from the iron was reduced near one half in quantity, 
if 1 be not greatly miſtaken ; for I found the bottle 
Half full of water, and I am pretty clear that it was 
full of air when it was ſet by, IT ON Oey od 
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been produced from zinc was not altered, and filled 
the bottle as at firſt. | 

Another inſtance of this kind occurred to my ab- 
fervation on the 19th of June 1772, when a quan- 
tity of air, half of which had been inflammable air 
* zinc, and half air in which mice had died, and 
which had been put together the zoth of July 
1771, appeared not to be in the leaſt inflimmable, 
but extinguiſhed flame, as much as any kind of air 
that I had ever tried. I think that, in all, I have 
had four inſtances of inflammable air loſing its in- 
flammability, while it ſtood in water. 

Though air tainted with putrefaction extinguiſhes 
flame, I have not found that animals or vegetables 
putrefying in inflammable air render it leſs inflam- 
mable. But one quantity. of inflammable air, which 
I had ſet by in May 1771, along with the others 
above mentioned, had had ſome putrid fleſh in it; 
and this air had loſt its inflammability, when it was 
examined at the ſame time with the other in the De- 
cember following. The bottle in which this air 
had been kept, ſmelled exactly like very ſtrong 
. Harrowgate water. I do not think that any perſon 
could have diſtinguiſhed them. 

I have made plants grow for ſeveral months in 
inflammable air made from zinc, and alſo from oak; 
but, though the plants grew pretty well, the air till 
continued inflammable. The former, indeed, was 
not ſo highly inflammable as when it was freſh 
made, but the latter was quite as much fo; and the 
diminution of inflammability in the former caſe, I at- 
tribute to ſome other cauſe than the growth of the 
plant, | 
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No kind of air, on which I have yet made the 
experiment, will conduct electricity; but the colour 
of a ſpark is remarkably different in ſome different 
kinds of air, which ſeems to ſhew that they are not 
equally good non-conductors. In fixed air, the 
electric ſpark is exceedingly white; but in inflam- 
mable air it is of a purple, or red colour. Now, 
fince the molt vigorous ſparks are always the whiteſt, 
and, in other caſcs, when the ſpark is red, there is 
reaſon to think that the electric matter paſſes with 
difficulty, and with leſs rapidity : it is poſſible that 
the inflammable air may contain particles which. 
conduct electricity, though very imperfectly ; and that 
the whiteneſs of the ſpark in the fixed air, may be 
owing to its meeting with no conducting particles 
at all. When an exploſion was made in a quantity 
of inflammable air, it was a little white in the 
center, but the edges of it were ſtill tinged with a 
beautiful purple. The degree of whiteneſs in this 
caſe was probably owing to the electric matter ruſh--_ 
ing with more violence in an exploſion than in a 
common ſpark. | 

Inflammable air kills animals as ſuddenly as fixed 
air, and, as far as can be perceived, in the ſame 
manner, throwing them into convulſions, and there- 
by occaſioning preſent death. I had imagined that, 
by animals dying in a quantity of inflammable air, 
it would in time become leſs noxious; but this did 
not appear to be the caſe; for I killed a great number 
of mice in a ſmall quantity of this air, which I kept 
ſeveral months for this purpoſe, without its being at 
all ſenſibly mended; the laſt, as well as the firſt 
mouſe, dying the moment it was put into it. 
3 I once 


ES... 
L once imagined that, ſince fixed and inflammable 
air are the reverſe of one another, in ſeveral remark- 
able properties, a mixture of them would make 
common air; and while I made the mixtures in 
bladders, I imagined that I had ſucceeded in my 
attempt; but I have fince found that thin bladders 
do not ſufficiently prevent the air that is contained in 
them from mixing with the external air. Alſo corks 
will not ſufficiently confine different kinds of air, 
unleſs the phials in which they are confined be ſet. 
with their mouths downwards, and a little water lie 
in the necks of them, which, indeed, is equivalent 
to the air ſtanding in veſſels immerſed in water. In 
this manner, however, I have kept different kinds of 
air for ſeveral years: 

Whatever methods I took to promote the mixture 
of fixed and inflammable air, were all ineffec- 
tual, T think it my duty, however, to recite the 
iſſue of an experiment or two of this kind, in which 
equal mixtures of theſe two kinds of air had ſtood 
near three years, as they ſeem to ſhew that they had 
in part affected one another, in that long ſpace of 
time. Theſe mixtures I examined April 27, 1771. 
One of them had ſtood in quickſilver, and the other 
in a corked phial, with a little water in it. On 
opening the latter in water, the water inſtantly ruſhed 
in, and filled almoſt half of the phial, and very little 
more was abſorbed afterwards. In this caſe the water 
in the phial had probably abſorbed a conſiderable part 
of the fixed air, ſo that the inflammable air was 
exceedingly rarefied ; and yet the whole quantity 
that muſt have been rendered non-elaſtic was ten 
times more than the bulk of the water, and it has 
not 
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not been found that water can contain much more 
than its own bulk of fixed air. But. ĩ 
have ſound the diminution of a qua 
eſpecially of fined ai, to be much 
could well account fos by any kind of — 
The phial which had ſtood immerſed in quick- 
ſilver had loſt very little of its original: quantity; and 
being now. opened in water, and left there, along 
with a another phial, which was. juſt then filled, as 
this had been three years before, with air half 2. 
mable and half ba, I obſerved: that the quantity 
of both was diminiſhed, by the 8 of the 
water, in the ſame proportion. 
Upon applying a candle deen of the | phials 
which had been kept three years, that — had 
ſtood in quickſilver went off at one exploſion, ex- 
actly as it would have done if there had been a mix- 
ture of common air, with the inſlammable. As a 
deal depends upon the apertures of the veſſels 
in which the inflammable air is fixed, I mixed the 
two kinds of air in equal proportion in the ſame 
Phial, and after letting it ſtand ſome days in water, 
that the fixed air might be abſorbed, I applied a 
candle to it; but it made ten or. twelve exploſions 
(ſtopping the phial after each of them) e "the 
mflammable matter was exhauſted, - : 
The air whick had been confined in the corked 
phial exploded in the very ſame manner as an equal 
mixture of the two kinds of air in the ſame phial, 
the experiment being made as ſoon as the fixed air 
was abſorbed, as before; ſo that, in this caſe, the two 
kinds of air did not ſeem to have affected one ano- 
cher at all. 2 
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Conſidering inflammable air as air united to or 
loaded with on, I expoſed to it ſeveral ſub- 
ſtances, are ſaid to have a neat affinity with 
phlogiſton, as oil of vitriol, and ſpirit of nitre (the 
former for above a month), but without making any 
ſenſible alteration in it. 
I obſerved, however, that inflammable air, mixed 
with the fumes of ſmoaking ſpirit of nitre, goes off 
at one exploſion, exactly like a mixture of half com- 
mon and half inflammable air. This I tried ſeveral 
times, by throwing the inflammable air into a phial 
full of ſpirit of nitre, with its mouth immerſed in a 
baſon containing ſome of the ſame ſpirit, and then 
applying the flame of a candle to the mouth of the 
ary the moment that it was uncovered, after it 

ad been taken out of the baſon. This remarkable 
effect I haſtily concluded to have ariſen from the in- 
flammable air hadkey been in part deprived of its in- 
flammability, by. means of the ftronger affinity, 
which the ſpirit of nitre had with phlogiſton, and 


therefore I imagined-that by letting them ſtand longer 
in contact, and eſpecially by agitating them ſtrongly 
together, I ſhould deprive the air of all its inflam- 
mability ; but neither of theſe operations ſucceeded, 
for ſtill the air was only exploded at once, as before. 
And laſtly, when I paſſed a quantity of inflammable 
air, which had 3 mixed with the fumes of ſpirit 
of nitre, through a body of water, and received it in 
another veſſel, it appeared not to have undergone 
any change at all, for it went off in ſeveral ſucceſſive 
exploſions, like the pureſt inflammable air. The 
effect abovementioned muſt, therefore, have been 


owing to the fumes of the ſpirit of nitre ſupplying 
— he 
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the place of common air for the purpoſe of ignition, 
which is analogous to other experiments with 
nitre. 3, 6: 2 \oliyob'g 
Having had the curioſity, on the 25th of July 
1772, to expoſe a great variety of different kinds of 
air -to water out of which: the air it contained had 
been boiled, without any particular view; the reſult 
was, in ſeveral reſpects, altogether unexpected, and 
led to a variety of new obſervations on the properties 
and affinities of ſeveral kinds of air with reſpe& to 
water. Among the reſt three fourths of that which 
was inflammable was abſorbed by the water in about 
two days, and the remainder was inflammable, but 
weakly ſo. bd] | 
Upon this, I began to agitate a quantity of ftrong 
inflammable air in a glaſs jar, ſtanding in a pretty 
large trough of water, the ſurface of which was 
expoſed to the common air, and I found that when 
I had continued the operation about ten minutes, 
near one fourth of the quantity of air had diſap- 
peared; and finding that the remainder made an 
efferveſcence with nitrous air, I concluded that it 
muſt have become fit for reſpiration, whereas this 
kind of air is, at the firſt, as noxious as any other 
kind whatever. To aſcertain this, I put a mouſe 
into a veſſel containing 21 ounce meaſures of it, and 
obſerved that it lived in it twenty minutes, which 1s 
as long as a mouſe will generally live in the fame 
quantity of common air. This mouſe was even 
taken out alive, and recovered very well. Still alſo 
the air in which it had breathed fo long was inflam- 
mable, though very weakly ſo. I have even found 
it to be ſo when a mouſe has actually died in it. 
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Inflammable- air thus diminiſhed by agitation in 
water, makes but one exploſion on the approach of 
2 candle exactly like a mixture of inflammable air 
with common air. 
From this iment I concluded that, by con- 
tinuing the ſame. proceſs,” I ſhould deprive inflam- 
mable air of all its inflammability, and this I found 
to be the caſe; for, after a longer agitation, it ad- 
mitted a candle to burn in it, like common air, only 
more faintly ; and indeed by the teſt of nitrous air 
it did not appear to be near ſo good as common air. 
Continuing the fame proceſs ſtill farther, the air 
which had been moſt ſtrongly inflammable a little 
before, came to extinguiſh a candle, exactly like air 
in which a candle had burned out, nor could they 
be diſtinguithed by the teſt of nitrous air. 

I found, by repeated trials, that it was difficult to 
catch the time in which inflammable air obtained 
from metals, in coming to extinguiſh flame, was in 
the ſtate of common air, ſo that the tranſition from 
the one to the other muſt be very ſhort. I readily, 
however, found this ſtate in a quantity of inflam- 
mable air extracted from oak, which air I had kept: 
by me a year, and in which a plant had grown, 
though very poorly, for ſome part of the time. A 
quantity of this air, after being agitated in water till 
it was diminiſhed about one half, admitted a candle 
to burn in it exceedingly well, and was even hardly 
to be diſtinguiſhed from common air by. the teſt of 
nitrous air, 

J took ſome pains to aſcertain the quantity of di- 
minution, in freſh made and very highly inflam- 


Mable air from iron, at which-it ceaſed to be inflam- 
mable, 
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mable, and, upon the Whale, I concluded that it vas 
ſo when it was diminiſhed a little more than 
one half: for a quantity which was diminiſhed 
exactly one half bad ſomething inflammable in it, 
but in the ſlighteſt degree imaginable. 5 
Finding that water would imbibe inflammable air, 
I endeavoured to impregnate water with it, by the 
ſame proceſs by which I had made water imbibe 
fixed air; but though I found that diftilled water 
would imbibe about one fourteenth of its bulk of in- 
flammable air, I could not perceive that the taſte of 
it was ſenſibly altered. 


IV. 


Or Ark INFECTED WITH ANIMAL RESPIRATION, 
OR PUTREFACTION.. 


; That candles will burn only a certain time, is a 
fact not better known, than it is that animals can 
live only a certain time, in a given quantity of air; 
but the cauſe of the death of the animal is not better 
known. than that of the extinction of flame in the 
ſame circumſtances; and when once any quantity of 
air has been rendered noxious by animals breathing 
in it as long as they could, I do not know that any 
methods have been diſcovered of rendering it fit for 
breathing again. It is evident, however, that there 
muſt be ſome proviſion in nature for this purpole, as 
well as for that oi rendering the air fit for ſuſtaining. 
flame; for without it the whole mais of the atmo-— 
ſphere would, in time, become unfit tor the purpoſe 
of animal life; and yet there is no reaſon to think 
that it is, at preſent, at all leſs fit for reſpiration than 
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1 
it has ever been. I flatter myſelf, however, that I 
have hit upon two of the methods employed by na- 
ture for this great purpoſe. How many others there 

may be, I cannot tell. | 
When animals die upon being put into air 
in which other animals have died, after breathing in 
it as long as they could, it is plain that the cauſe of 
their death is not the want of any pabulum vitæ, 
which has been ſuppoſed to be contained in the air, 
but on account of the air being impregnated with 
ſomething ſtimulating to their lungs; for they almoſt 
always die in convulſions, and are ſometimes affected 
ſo ſaddenly, that they are irrecoverable after a ſingle 
inſpiration, though they be withdrawn immediately, 
and every method has been taken to bring them to life 
again. They are affected in the ſame manner, when 
they are killed in any other kind of noxious air that 
I have tried, viz. fixed air, inflammable air, air 
filled with the fames of brimſtone, infected with 
putrid matter, in which a mixture of iron filings and 
brimſtone has ſtood, or in which charcoal has been 
burned, or metals calcined, or in nitrous air, &c. 
If a mouſe (which is an animal that I have com- 
monly made ule of for the purpoſe of theſe experi- 
ments) can ſtand the firſt ſhock of this ſtimulus, or 
has been habituated to it by degrees, it will live a 
conſiderable time in air in which other mice will 
die inſtantaneouſly. I have frequently found that 
when a number of mice have been confined in a 
given quantity of air, leſs than half the time that 
they have actually lived in it, a freſh mouſe has been 
inſtantly thrown into convulſions, and died upon 
being put to them, It is evident, therefore, that if 
the 
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the experiment of the Black Hole were to be re- 
peated, a man would ſtand the better chance of ſur- 
viving it, who ſhould enter at the firſt, than at the 


laſt hour. I have alſo obſerved, that young mice 
will always live much longer than old ones, or than 


thoſe which are full grown, when they are confined 
in the ſame quantity of air. I have ſometimes known 
a young mouſe to live fix hours in the ſame circum- 
ſtances in which an old mouſe has not lived one. 
On theſe accounts, experiments with mice, and, for 
the ſame reaſon, no doubt, with other animals alſo, 
have a conſiderable degree of uncertainty attending 
them; and therefore, it is neceſſary to repeat them 
frequently, before the reſult can beabſolutely depend- 
ed upon. 

The diſcovery of the proviſion in nature for re- 
ſtoring air, which has been injured by the reſpiration 
of animals, having long appeared to me to be one of 
the moſt important problems in natural philoſophy, 
I have tried a great variety of ſchemes in order to 
effect it. In theſe, my guide has generally been to 
conſider the influences to which the atmoſphere is, 
in fact, expoſed; and, as ſome of my unſucceſsful 
trials may be of uſe to thoſe who are diſpoſed to take 
pains in the farther inveſtigation of this ſubject, I 
ſhall mention the principal of them. 

The noxious effluvium with which air is loaded 
by animal reſpiration, is not abſorbed by ſtanding 
without agitation in freſh or ſalt water. I have kept 
it many months in freſh water, when, inſtead of 
being meliorated, it has ſeemed to become even more 
deadly, ſo as to require more time to reſtore it, by 


the methods which will be explained hereafter, than 
| aur 
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air which has been lately made noxious. I have 
even ſpent ſeveral hours in pouring this air from one 
glaſs veſſel into another, in water, ſometimes as cold, 
and ſometimes as warm, as my hands cbuld bear i it, 
and have ſometimes alſo wiped the veffels many 
times, duri * courſe of the experiment, in order 
to take off that part of the noxious matter, which 

might — to the glaſs veſſels, and which evi- 
deny gave them an offenſive ſmell; but all theſe 
methods were genetally without any ſenſible effect. 
The motion, a alſo, which the air received in theſe 
circumſtances, it is very evident, was of no uſe for this 
purpoſe. 

This kind of ait is not reſtored by being expoſed to 
the light, or by any other influence to which it is 
expoſed, when confined in a thin phial, in the open 
air, for ſome months. : 

Among other experiments, I tried'a great variety 
of different effluvia, which are continually exhaling 
into the air, eſpecially of thoſe ſubſtances which are 

known to reſiſt putrefaction; but I could not by theſe 
means effect any melioration of the noxious quality of 
this kind of air. 

Having read, in the Memoirs of the Imperial So- 
city, of a plague not afflicting a particular village, 
in which there was a large ſulphur work, I imme- 
diately fumigated a quantity of this kind of air; or 
(which will hereafter appear to be the very ſame 
thing) air tainted with putrefaction, with the fumes 
of burning brimſtone, . but without any effect. 

I once imagined, that the nitrous acid in the air 
might be the general reſtorative which I was in 
queſt of; and the conjecture was favoured, by find- 
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ing that candles would burn, and animals live, in 
air extracted from ſaltpetre. I therefore ſpent a 

good deal of time in attempting, by a burning-glaſs, 
and other means, to impregnate this noxious air 
with ſome effluvium of ſaltpetre, and, with the ſame 
view, introduced into it the fumes of the ſmoaking 
ſpirit of nitre; but both theſe methods were altoge- 
ther ineffeQual. 

In order to try the effect of heat, I put a quantity 
of air, in which mice had died, into a bladder, tie 
to the end of the ſtem of a tobacco-pipe, at the other 
end of which was another bladder, out of which the 
air was carefully preſſed. I then put the middle 
part of the ſtem into a chafing-diſh of hot coals, 
{trongly urged with a pair of bellows ; and, preſſing 
the bladders alternately, I made the air paſs ſeveral 
times through the heated part of the pipe. I have 
alſo made this kind of air very hot, ſtanding in water 
before the fire. But neither of theſe methods were of 
any uſe. 

Rarefaction and condenſation by inſtruments were 
alſo tried, but in vain. | 

Thinking it poſſible that the earth might imbibe 
the noxious quality of the air, and thence ſupply the 
roots of plants with ſuch putreſcent matter as is 
known to be nutritive to them, I kept a quantity 
of air, in which mice had died, in a phial, one half 
of which was filled with fine garden mould ; but, 
though it ſtood two months in theſe circumſtances, 
it was not the better for it. 

I once imagined that, fince ſeveral kinds of air 

cannot be long ſeparated from common air, by being 

confined in bladders, in bottles well corked, or even 
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cloſed with ground ſtopples, the affinity between 
this noxious air and the common air might be fo 
great, that they would mix through a body of water 
interpoſed between them ; the water continually re- 
ceiving from the one, and giving to the other, eſpe- 
cially as water receives ſome kinds of impregnation 
from, I believe, every kind of air to which it is con- 
tiguous; but I have ſeen no reaſon to conclude, that 
a mixture of any kind of air with the common air 
can be produced in this manner. I have kept air in 
which mice have died, air in which candles have 
burned out, and inflammable air, ſeparated from 
the common air, by the ſlighteſt partition of water 
that I could well make, fo that it might not eva- 
porate in a day or two, if I ſhould happen not to 
attend to them; but T found no change in them 
after a month or ſix weeks. The inflammable air 
was ſtill inflammable, mice died inſtantly in the aire 
in which other mice had died before, and candles 
would not burn where they had burned out before. 
Since air tainted with animal or vegetable pu- 
trefaction is the ſame thing with air rendered no- 
xious by animal reſpiration, I ſhall now recite the 
obſervations which I have made upon this kind of air; 
before I treat. of the method of reſtoring them. 
That theſe two kinds of air are, in fact, the ſame 
thing, I conclude from their having ſeveral remark- 
able common properties, and from their differing in 
nothing that I have been able to obſerve. They 
equally extinguiſh flame, they are equally noxious 
ta animals, they are equally, and in the fame way, 
offenfive to the ſmell, they are equally diminiſhed 
in 
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in their quantity, they equally precipitate in lime- 
water, and they are reſtored by the ſame means. 

Since air which has paſſed through the lungs is the 
ſame thing with air tainted with animal putrefaQion, 
it is probable that one uſe of the lungs is to carry off 
a putrid effluvium, without which, perhaps, a living 
body might putrefy as ſoon as a dead one. 

When a mouſe putrefies in any given quantity of 
air, the bulk. of it is generally increaſed for a few 
days; but in a few days more it begins to ſhrink up, 
and generally, in about eight or ten days, if the wea- 
ther be pretty warm, it will be found to be diminiſhed 
+ or + of its bulk. If it do not appear to be di- 
miniſhed after this time, it only requires to be paſſed 
through water, and the diminution will not fail to 
be ſenſible. I have ſometimes known almoſt the 
whole diminution to take place, upon once or twice 
paſſing through the water. The fame is the caſe 
with air, in which animals have breathed as long as 
they could. Alſo, air in which candles have burned 
out may almoſt always be farther reduced by this 
means. All theſe proceſſes, as I obſerved before, 
ſeem to diſpoſe the compound maſs of air to part 
with ſome conſtituent part belonging to it; and this 
being miſcible with water, muſt be brought into 
contact with it, in order to mix with it to the 
moſt advantage, eſpecially when its union with the 
other conſtituent principles of the air is but partially 
broken. 

I haveput mice into veſſels which had their mouths 
immerſed in quickfilver, and obſerved that the air 
was not much contracted after they were dead or 
cold; but.upon withdrawing the mice, and admitting 
B b 2 lime 
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lime water to the air it immediately became turbid; 
and was contracted in its dimenſions as uſual. ; 

I tried the ſame thing with air tainted with putre- 
faction, putting a dead mouſe to a quantity of 
common air, in a veſſel which had. its mouth im- 
merſed in quickfilver, and after a week I took the 
mouſe out, drawing it through the quickſilver, and 
obſerved that for ſome time there was an apparent 
increaſe of the air perhaps about . After this, 
it ſtood two days in the quickfilver, without any 
ſenſible alteration ; and then admitting water to it, 
it began to be abſorbed, and continued ſo, till the 
original quantity was diminiſhed about 3. If, in- 
ſtead of common water, I had made uſe of lime 
water in this experiment, I make no doubt but it 
would have become turbid. 5 | 

If a quantity of lime-water in a phial be put under 
a glaſs veſſel ſtanding in water, it will not become 
turbid, and provided the acceſs of the common air 
be prevented, it will continue lime-water, I do not 
know how long ; but if a mouſe be left to putrefy in 
the veſſel, the water will depoſit all its lime in a few 
days. This may be owing to the fixed air being 
transferred from the putrid mouſe into the water, and. 
yet it is evident that there is a putrid effluvium intirely 
diſtin& from this kind of air, and which has very 
different properties. | Hh 

It is a doubt with me, however, whether the 
putrid effluyium be not chiefly fixed air, with the ad- 
dition of ſome other effluvium, which has the: 
power of diminiſhing common air. The reſem- 
blance between the true putrid effluvium and fixed: 
air in the following experiment, which is as deciſive 

as: 
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as I can poſſibly contrive it, appeared to be very 
great; indeed, much than I had expected. 
put a dead mouſe into a tall glaſs veſſel, and 


1 
having filled the remainder with quickſilver, and ſet 
it, inverted, in a pot of quickſilver, I let it ſtand 
about two months, in which time the putrid effluvium 


iſſuing from the mouſe had filled the whole veſſel, 
and part of the diſſolved blood, which lodged upon 
the ſurface of the quikſilver, began to be thrown out. 
I then filled another glaſs veſſel, of the fame ſize and 
ſhape, with as pure fixed air as I could make, and 
expoſed them both, at the fame time, to a quantity 
of lime-water. In both caſes the water grew turbid& 
alike, it roſe equally faſt in both the veſſels, and like- 
wiſe equally high; ſo that about the fame quantity 
remained unabſorbed by the water. One of theſe 
kinds of air, however, was exceedingly ſweet and 
pleaſant, and the other inſufferably offenſive ; one of 
them alſo would have made an addition. to any 
quantity of common air with which it had beer 
mixed, and the other would have diminiſhed it. 
This, at leaſt, would have been the conſequence, if 
the mouſe itſelf had putrefied in any quantity of air. 
It ſeems to depend, in ſome meature, upon the 
time, and other circumſtances, in the diſſolution of 
animal or vegetable ſubſtances, whether they yield: 
the proper putrid effluvium, or fixed, or inflaramable 
air; but the experiments which I have made upon 
this ſubject, have not been numerous enough to- 
enable me to decide with certainty concerning thoſe: 
circumſtances. Putrid cabbage, green, or boiled, in-- 
fects the air in the very ſame manner as putrid animal- 
ſubſtances. Air thus tainted is equally contracted: 
mn. 
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in its dimenſions, it equally extinguiſhes flame, and 
is equally noxious to animals; but they affect the air 
very differently if the heat that is applied to them be 
conſiderable. If beef or mutton, raw, or boiled, be 
placed ſo near to the fire, that the heat to which it 
is expoſed ſhall equal, or rather exceed, that of the 
blood, a conſiderable quantity of air will be generated 
in a day or two, about ith of which I have generally 
found to be abſorbed by water, while all the reſt was 
inflammable ; but air generated from vegetables, in 
the ſame circumſtances, will be almoſt all fixed, and 
no part of it inflammable. - This I have repeated 
again and again, the whole proceſs being in quick - 
ſilver; ſo that neither common air, nor water, had 
any acceſs to the ſubſtance on which the experiment 
was made; and the generation of air, or effluvium 
of any kind, except what might be abſorbed by 
quickſilver, or reſorbed by the ſubſtance itſelf, might 
be diſtinctly noted. 

A vegetable ſubſtance, after ſtanding a day or two 
in theſe circumſtances, will yield nearly all the air 
that can be extracted from it, in that degree of heat; 
whereas an animal ſubſtance will continue to give 
more air or effluvium, of ſome kind or other, with 
very little alteration, for many weeks. It is re- 
markable, however, that though a piece of beef or 
mutton, plunged in quickſilver, and kept in this de- 
gree of heat, yield air, the bulk of which is inflam- 
mable, and contracts no putrid ſmell (at leaſt, in a 
day or two), a mouſe treated in the ſame manner, 
yields the proper putrid effluvium, as, indeed the 
tmell ſufficiently indicates; and this effluvium does 


either 
FO 
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either itſelf extinguiſh flame, or has in it ſuch a mix- 
ture of fixed air, as to give it that property. | 

That the putrid effluvium will mix with water 
ſeems to be evident from the following experiment. 
If a mouſe be put into a jar full of water, ſtanding 
with its mouth inverted in another veſſel of water, a 
conſiderable quantity of elaſtic matter (and which 
may, therefore, be called air) will ſoon be generated, 
unleſs the weather be ſo cold as to check all putre- 
faction. After a ſhort time, the water contracts an 
extremely fetid and offenſive ſmell, which feems to 
indicate that the putrid effluvium pervades the water, . 
and affects the neighbouring air; and fince, after this, 
there is often no increaſe of the air, that items to be 
the very ſubſtance which is carried off through the 
water, as faſt as it is generated; and the offenſive 
ſmell is a ſafficient proof that it is not fixed air. For 
this has a very agreeable flavour, whether it be pro- 
duced by fermentation, or extracted from chalk by 
oil of vitriol; affecting not only the mouth, but 
even the noſtrils, with a pungency which is pe- 
culiarly pleaſing to a certain degree, as any perſon 
may eaſily fatisfy himſelf who will chuſe to make 
the experiment. If the water in which the mouſe 
was immerſed, and which is ſaturated with the pu- 
trid air, be changed, the greater part of the putrid 
air will, in a day or two, be ablorbed, though the 
mouſe continues to yield the putrid effluvium as be- 
fore; for as ſoon as this freſh water becomes ſaturated 
with it, it begins to be offenſive to the ſmell, and 
the quantity of the putrid air upon its ſurface increa- 
ſes as before. I kept a mouſe producing putrid ar in 
this manner for the ſpace of ſeveral months. 


* 


Six. 


„ WARY. 
Six ounce meaſures of air not MF 
mouſe, which had been putrefying eleven days in con- 
fined air, before it waz put into a jar which was quite 
filled with water, for the purpoſe of this obſervation. 
Air thus generated from putrid mice ſtanding in 
water, without any mixture of common air, ex- 
tinguiſhes flame, and is noxious to animals, but 
not more fo than common air only tainted with pu- 
trefation. It is exceedingly difficult and tedious to 
collect a quantity of this putrid air, not miſcible in 
water, fo very great a proportion of what is collect- 
ed being abſorbed by the water, in which it is kept; 
but what that proportion 1s, I have not endeavoured 
to aſcertain, | 
Though a quantity of air be diminiſhed by any 
ſubſtance putrefying in it, I have not yet found the 
{ame effect to be produced by a mixture of putrid air 
with common air; but, in the manner in which I 
have hitherto made the experiment, I was obliged 
to let the putrid air, paſs through a body of water; 
which might inſtantly abſorb whatever it was in the 
trid ſubſtance, that diminiſhed the common air. 
Inſects of various kinds live perfectly well in 
air tainted with animal or vegetable” putrefaction, 
when a fingle inſpiration of it would have inſtantly 
killed any animal. I have frequently tried the ex- 
periment with flies and butterflies. I have alſo 
obſerved, that the aphides will thrive as well upon 
plants growing in this kind of air, as in the open 
air. I have even been frequently obliged to take 
plants out of the putrid air 1n which they were 


growing, on purpole to bruſh away the {warms of 
5 theſe 
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theſe inſects which.” infected them; Fey 

fectually did ſome of them conceal themſelves, and 

ſo faſt Ad they multiply, in theſe circumſtances, 

ther I could ſeldom keep the plants quite clear of 
em. 

When air has been freſhly and ſtrongly tainted 
with putrefaction, ſo as to mel through the water, 
ſprigs of mint have preſently died, upon being put 
into it, their leaves turning black ; but 1f they do 
not die preſently, they thrive in a moſt ſurprizing 
manner. In no other circumſtances have I ever 
{cen vegetation ſo vigorous as in this kind of air, 
which is immediately fatal to animal life. Though 
theſe plants have been crouded in jars filled with this 
air, every leaf has been full 0 life; freſh ſhoots 
have branched out in various directions, and have 
grown much faſter than other ſimilar plants, grow- 
ing in the ſame expoſure in common air. 

Thi is obſervation led me to conclude, that plants, 
inſtead of affecting the air in the ſame manner with 
animal reſpiration, reverſe the effects of breathing, 
and tend to keep the atmoſphere ſweet and whole- 
ſome, when it is become noxious, in conſequence 
of animals living and breathing, or dying and pu- 
trefy ing in ĩt. 

In order to aſcertain this, I took a quantity of air, 
made thoroughly noxious, by mice breathing and 
dying in it, and divided it into two parts; one of 
which I put into a phial immerſed in water; and to 
the other (which was contained in a glaſs jar, ſtand- 
ing in water) I put a ſprig of mint. This was about 
the beginning of Auguſt 1771, and after eight or 


nine days, I found that a mouſe lived perfectly well 
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in that part of the air, in which the ſprig of mint had 
grown, but died the moment it was put into the 
other part of the ſame original quantity of air; and 


and in this caſe the ſymptom of difficult reſpiration 
3” ſ* 1 ] 4” 
ſee 7 to "a , 1 
common air. 
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which I had kept in the very fame expoſure, but 
without any plant growing in t. 
This experiment 1 have ſeveral times repeated; 


ſometimes uſing air, in which animals had breathed 
and died; ſometimes ufing air tainted with vege- 


table or animal putrefaction, and generally with 
the ſame ſucceſs. wed £2 1 SAT 

Once, I let a mouſe live and die in à quantity of 
air, which had been noxious, but which had been 
reſtored by this proceſs, and it lived nearly as long 
as I conjectured it might have done in an equal quan- 


_ - tity of freſh air; but, this is fo exceedingly varions, 


that it is not eaſy to form any judgment from it; 


begin earlier than it would have done in 


; 
* . 
; 


, 


Since the plants that I made uſe of manifeſtly 
grow and thrive in putrid air; fince putrid matter 
is well known to afford proper nouriſnment for the 
roots of plants; and fince it is likewiſe certain that 
they receive nouriſhment by their leaves as well as 
by their roots, it ſeems to be exceedingly probable, 
that the putrid effluvium is in ſome meaſure extrat- 
ed from the air, by means of the leaves of plants, and 
therefore that they render the remainder more fit for 
reſpiration. 1 22 8 

Towards the end of the year ſome experiments 
of this kind did not anſwer ſo well as they had done 
before, and I had inſtances of the relapfing of this 
reſtored air to its former noxious ſtate. I therefore 

ſuſpended 


0 „ 
ſuſpended my judgment concerning the efficacy of 
_ 2 this kind of 9 air, till I 

onld have an opportunity of repeating my experi- 
ments, and giving more attention to them. Ac- 
cordingly I reſumed the experiments in the ſum- 
mer of the year 1772, when I preſently had the 
molt indiſputable proof of the ee putrid 
air by vegetation; ànd as the fact is of ſome im- 
portance, and the ſubſequent variation in the ſtate 
, of this kind of air is a little remarkable; I think 
it neceſſary to relate ſome of the facts pretty cir- 
cumſtantially. kh ee IN 

The air, on which I made the firſt experiments, 
was rendered exceedingly noxious by mice dying in 
it on the 2oth of June. Into a-jar nearly filled 


with one part of this air, I put a ſprig of mint, 
while I kept another part of it in a phial, in tbe 


ſame expofure; and on the 27th of the ſame month, 
and not before, I made a trial of it, by introducing 
a-moule into a glaſs veſſel, containing 2: ounce mea- 
fures filled with each kind of air; and I noted the 
GS; ²˙ a 
| When the veſſel was filled with the air in which 
the mint had grown, a very large mouſe lived five 
minutes in it, before it began to ſhew any ſign of 
uneafineſs. I then took it out, and found it to be as 
ſtrong and vigorous as when it was firſt put in; 
whereas in that air which had been kept in the 
phial only, without a plant growing in it, a younger 
mouſe continued not longer than two or three ſe- 
conds, and. was taken out quite dead. It never 
breathed after, and was immediately motionleſs. 
After half an hour, in which time the larger mouſe 
Cc2 (which 
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(which T had kept alive, that the experiment might 
bo made on both the kinds of A 
ſame animal) would have been ſufficiently recruit 
ſuppoſing it to have received any injury by the 
former experiment, was put into the ſame veſſel of 
air; but though it was withdrawn again, after be- 
ing in it hardly one ſecond, it was recovered with 
difficulty, not being able to fiir from the place for 
near a minute. Afﬀter two days, I put the ſame 
mouſe into an equal quantity of common air, and 
obſerved that it continued ſeven minutes without 
any ſign of uneaſineſs; and being very uneaſy after 
three minutes longer, I took it out. Upon the 
whole, I concluded that the. reftored air wanted 
about one fourth of being as wholeſome as common 
air. The fame thing alſo appeared when I applied 


* 


the teſt of nitrous air. | Ts | 
In the ſeven days, in which the mint was grow- 
ing in this jar of noxious air, three old ſhoots had 
extended themſelves about three inches, and ſeveral 
new ones had made their appearance in the ſame 
time. Dr. Franklin and Sir John Pringle happened 
to be with me, when the plant had been three or 
four days in this ſtate, and took notice of its vigorous 
vegetation, and remarkably healthy appearance in 
that confinement. Os 
On the zoth of the ſame month, a mouſe lived 
fourteen minutes, breathing naturally all the time, 
and without appearing to be much unealy, till the 
laſt two minutes, 1n air which had been rendered 
noxious by mice breathing in it almoſt a year before, 
and which I had found to be moſt highly noxious on 
the 19th of this month, a plant having grown in it, 
but 
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but not exceedingly well, theſe eleven days; on which 
account, 1 had deferred making the g trial ſo long. 
Fhis reſtored, air was affected by a mixture of ni- 
trous air, almoſt as much as common air. 
As this putrid air was thus eaſily reſtored to; a 
conſiderable degree of fitneſs. for reſpiration, by 
plants growing in it, I was in hopes that by the 
ſame means it might in time be ſo much more 
perfectly reſtored, that a candle would burn in 
it; and for this purpoſe I kept plants growing 
in the jars which contained this air till; the 
middle of Auguſt following, but did not take ſuffi- 
cient care to pull out all the old and rotten leaves. 
The plants, however, had grown, and looked ſo 
well upon the whole, that I had no doubt but that 
the air muſt conſtantly have been in a mending 
ſtate ; when I was exceedingly ſurprized to find, 
on the 24th of that month, that though the air in 
one of the jars had not grown worſe, it was no 
better, and that the air in the other jar was ſo much 
worſe than it had been, that a mouſe would have 
died in it in a few ſeconds. It alſo made no effer- 
veſcence with nitrous air, as it had done before. 
Suſpecting that the ſame plant might be capable 
of reſtoring putrid air to a certain degree only, 
or that plants might have a contrary tendency in 
{ome ſtages of their growth, I withdrew. the old 
plant, and put a freſh one in its, place; and found 
that, after ſeven days, the air was reſtored to its 
former wholeſome ſtate. This fact I conſider as a 
very remarkable one, and weil deſerving of a far- 
ther inveſtigation, as it may throw more light upon 
the principles of vegetation, It 1s not, however, 
= a ſingle 
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a ſingle fact; for I had ſeveral inſtances of the ſame . 
kind in the preceding year; but it ſeemed fo \ 
extraordinary, that air ſhould grow worſe by the 
continuance of the fame treatment by which it had 
grown better, that, whenever Fobſerved it, I con- 
cluded that I had not taken ſufficient care to 2:6 
myſelf of its previous reſtoration; 

That plants are capable of perfectly reſtoti 
injured by reſpiration, may, I think, be infe — 
with certainty from the perfect reſtoration, by this 
means, of air which had paſſed throug h my longs, 
ſo that a candle would burn in it , though it 
had extinguiſhed flame before, and a part of the 
ſame original quantity of air ſtill . to do 
ſo. Of this one inſtance occurred in the year 1771, 
a ſprig of mint having grown in a jar of this kind 
of air, from the 2 th of July to the 17th of Au- 
guſt following; od another trial I made with the 
ſame ſucceſs the 7th of July 1 177% the plant having 
grown in it from the 29th of June preceding. In 
this caſe alſo I found — the effect was not owing 
to any virtue in the leaves of mint; for I kept them 
conſtantly: changed in a quantity of this kind of 


air, *for. a conſiderable time, without — any 


ſenſible alteration in it. 
Theſe proofs of a partial reſtotation of air by 
plaiits in a ſtate of vegetation, though in a con- 
fined and 'unnatural fituation, cannot but render it 
highly probable, that the injurywhich is continually 
done to the atmoſphere by the reſpiration of ſuch 
a number of animals, and the putrefaQion of ſuch 
maſſes of both vegetable and animal matter, is, in 
part at leaſt, repaired * the vegetable creation. 
And, 


[199] 

And, notwithſtanding the prodigious maſs of air 
that is corrupted daily by the abovementioned cauſes; 
yet, if we confider the immenſe profuſion of ve- 
getables upon the face of the earth, growing in 
places fuited to their nature, and conſequently at 
full liberty to exert all their powers, both inhaling 
and exhaling, it can hardly be thought, but that 
it may be a ſufficient counterbalance to it, and 
that the remedy is adequate to the evil. 1 
Dr. Franklin, who, as I have already obferved, 
faw ſome of my plants in a very flourithing ſtate, 
in highly noxious air, was pleaſed to exprets very 
great fatisfaction with the refult of the experi- 
ments. In his anſwer to the letter in which. I in- 
formed him of it, he ſa ys * 
FTphat the vegetable creation ſhould reſtore the 
air which is ſpoiled by the animal part of it, 
looks like a rational ſyſtem, and ſeems to be of 
a piece with the reft. Thus fire purifies-water 
« all the world over. It purifies it by diſtillation, 
« when it raiſes it in vapours, and lets it fall in 
* rain; and farther {till by filtration, when, keep- 
« ing it fluid, it ſuffers that rain to percolate the 
earth. We knew before, that putrid animal ſub- 
% ſtances were converted into {ſweet vegetables, 
«© when mixed with the earth, and applied as 
manure; and now, it ſeems, that the ſame pu- 
trid ſubſtances, mixed with the air, have a ſimi- 
« lar effect. The ftrong thriving ſtate of your 
mint in putrid air ſeems. to ſhew that the air is 
« mended by taking ſomething from it, and not 
« by adding to it.“ He adds, „I hope this will 
«« give ſome check to the rage of deſtroying my 

2 + that 
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teuthat grdw meat houſes, which has accompanied 
ttf latedãmprovements in gardening, from an 
Aten of their being unwholeſome. I am cer- 
en tain, from long obſervation, that there is no- 
<4; thing unhealthy in the air of woods; for we 
Americans have every where our country habi- 
<;-tatzons in thi᷑ midſt of woods, and no le on 

earth enjoy better health, or are more prolific.” 
Having rendered inflammable air perfectly in- 

noxious by continued agitation in a trough of water, 
deprived of its air, I concluded that other kinds of 
noxious air might be reſtored by the ſame means; 
and. I preſently found that this was the cafe with 
putrid air, even of more than a year's ſtanding. I 
mall obſerve once for all, that this proceſs has ne- 
ver failed to reſtore any kind of noxious air on 
which I have tried it, viz. air injured by reſpira- 
tion or putrefaction, air infected with the fumes 
of burning charcoal, and of calcined metals, air 
in which a mixture of iron filings and brimſtone, 
or that in which paint made of white lead and oil 
has ſtood, or air which has been diminiſned by a 
mixture of nitrous air. Of the remarkable effect 

which this proceſs has on nitrous air itſelf, an ac 

count will be given in its proper place. 
If this proceſs be made in water deprived of air, 
either by the air pump, by boiling, by diſtillation, 
or if freſh rain water be uſed, the air will always 
be diminiſhed by the agitation ;; and this is cer- 
tainly the faireſt method of making the experi- 
ment. If the water be freſh pump water, there 
will always be an increaſe of the air by agitation, 
the air contained in the water being ſet looſe, and 
Joining 
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joining that which is in the jar. In this alſos 
he ab hes never failed to a dope bu it 
might be ſuſpected that the melioratiom was pro- 
duced by the addition of ſome more 4 
ingtedient. As theſe agitations were made in jars 
with wide mouths, and in a trough which had a 
large ſurface expoſed to the common air, I take it 
for granted that the noxious effluv ia, whatever 
they be, were firſt imbibed by the water, and 
thereby tranſmitted to the common atmoſphere. 
In ſome cafes this was ſufficieutly indicated by the 
diſagreeable ſmell which attended the operation. 
Aſter I had made theſe experiments, I was in- 
formed that an ingenious phyſician and philoſopher 
Had kept afowlalive twenty-four hour, ina quantity 
of air in which another fowl of the fame ſize had 
not been able to live longer than an hour, by con- 
triving to make the air, waich it breathed, pal: 
through no very large quantity of acidulated water, 
the ſurface of which was not expoſed to the common 
air; and that even when the water was not acidula- 
ted, the fowl lived much longer than it could have 
done, if the air which it breathed had not been 
drawn through the water. As I ſhould not have 
concluded that this experiment would have fucceed- 
ed ſo well, from any obſervations that I had made 
upon the ſubject, I took a quantity of air in which 
mice had died, and agitated it very ſtrongly, firſt in 
about five times its own quantity of diſtilled water, in 
the manner in which J had impregnated water with 
fixed. air; but though the operation was continued a 
long time, it made no ſenfible change in the pro- 
perties of the air. I alſo repeated the operation with 

Vol. LXII. D d pump 
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phial containing very Tong, vinegar ;* and after 
that in agua fertis, only halt 
but, by neither of theſe proceſſes was the air at all 
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prepp. water; bet with as little effect. Ia this caſe, 


owever; though the air Was agitated in a phial, 


 whigh had a narrow neck, the ſurface of the water in 


the baſon was conſiderably large, and expoſed to the 
common atmoſphere, which muſt have tended a little 
to favour the experiment. In order to judge more 


preciſely of the effect of theſe different methods of 


agitating air, I transfered the very noxious air, 


which 1 had not been able to amend in the leaſt de- 


gree by the former method, into an open jar, ſtand- 
ing in a trough of water; and when I had agitated- 
it till it was diminiſhed about one third, I found it 


to be better than air, in which candles had burned. 
out, as appeared by the teſt of the nitrous air; and 


a mouſe lived in 24 ounce meaſures of it a er of 
an hour, and was not ſenfibly affected the firft ten 


or twelve minutes. a 


* 


In order to determine whether the addition of any 
acid to the water, would make it more capable of 
reſtoring putrid air, I agitated a quantity of it in a 


diluted with water; 


mended, though the agitation was repeated at inter- 


vals during a whole day, and it was moreover al- 


lowed to ſtand in that ſituation all night. 
Since, however, water in theſe experiments muſt 
have imbibed and retained a certain portion of the 


noxious effluvia, before they could be tranſmited to 
the external air, I do not think it improbable but that 


the agitation of the ſea and large lakes may be of 


ſome uſe for the purification of the atmoſphere, 


and the putrid matter contained in water may be 
imbibed 


! 


imbibed by aquatic plants, or be depoſited in ſome 
other manner. Ti Jo N Peay e * & 5 1 I oy 
Having, found, by ſeveral , experiments . above- 
mentioned, that the proper putrid effluvium is ſome- 
thing quite diſtinct from fixed air, and finding, by 
the experiments of Dr, Macbride, that fixed air cor- 
recis putrefaction; I once concluded that this effect 
was produced, not by ſtopping the flight of the fixed 
air, or reſtoring to the putrefying ſubſtance the 
very ſame. thing that had eſcaped from it; and 
which was the common vinculum of all its parts 
(which is that ingenious author's hypotheſis) but 
by an affinity between the fixed air and the putrid 
elfluvium. It therefore occurred to me, that fixed 


*® 


air, and air tainted with putrefaction, though 


* 


ually noxious when ſeparate, might make” a 

* mixture, the one correcting the other; 
and I was confirmed in this opinion by, I believe, 
not leſs than fifty or ſixty inſtances, in which air, 
that had been made in the higheſt degree noxibus, 
by reſpiration or putrefaction, was ſo far ſweetened, 
by a mixture of about four times as much fixed air 
that afterwards mice lived in it exceedingly well, 
and in ſome caſes almoſt as long as in common air. 
I found it, indeed, to be more difficult to reſtore 
old putrid air by this means; but I hardly ever 
failed to do it, when the two kinds of atr had ſtood 
a long time together, by which I mean about a 
fortnight or three weeks, | | 
The reaſon why I do not abſolutely conclude 
that the reſtoration of air in theſe caſes was the 
effect of fixed air, is that, when I made a trial of 
the mixture, I ſometimes agitated the two kinds 

= & of 
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of air pretty ſtrorigly  bogerher, in a trough of 


water, or at leaſt it ſeveral tines through 
the water, from one jar to another: that the fu- 
perfluous fixed air might be abſorbed, not ſuſpec᷑t - 
int at that time that the agitution could have any 
other effect; but having nce found that oy via 
lent, and eſpecially long continued agitation in 
water, without any mixture of fixed ait never 
fatled to render an kind of notious ait in ſome 
meaſure fit for refpiration (and in one particular 
inſtance the mete transferring of the air from une 
veſſel to another through the watery) though fort a 
much longer time than I ever uſed for 1 mix- 
tures of air, was of confiderable uſe for che fame 
purpoſe); I began to entertain Home doubt of: the 
efficacy of Sued ale air, for that purpoſe. In ſome caſes”! 
alſo the mixture of fixed air had by noimrans ſo 
much effect on the puttid ait as, from the igenbra- 
lity of / my obſervations, I ſhould have expe dd 
I was always aware indeed, that it might Yo. 
ſaid, that, the reſiduum of fixed air not bei n 
noxious, eh an addition rſt contribute to mend 
the putrid air; but, in order to obviate this ob- 
jection, Ponte mixed" the reſiduum of as _ 
fixed air as I: had found, by a variety of trials, 
be ſufficient to reſtore a given quantity of putrid ar ain = 
with an equal quantity of putrid air, without mak- 
ing any ſenfible melioration of it. 1 
Upon the whole, I am Anclined: to- think: chat 
this proceſs could hardly have ſueceeded ſo well as 
it did with me, and in ſo great a number of trials, 
unleſs fixed air have ſome tendency to correct air 
tainted with reſpiration or putrefaction; and it is 
5 perfectly 
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perfectly .ngreeable: tothe ang H D. Mats 
bride's diſcarazieg, aud may-naturily nga Revver 
from them. ;thatat-ſhould Have ſuch an oſtect 5:5: 

By a mixture of fixed aignlchave made Whdle- 
ſome the reſiduum of air generated hy putrefacs: 
tion on, from mice plunged in Watet. This, 
one n d, to be the moſt: nox- 
19ps of all Kinds oflair, 1 2 if common air only. 
tainted with ꝓutrefaction be fo deadly, much more 
might one expect that air to be o, which was ge 
nerated from putrefaction only; ;: but. it ſeems: t be 
nothing marÞ than common ait tainted with pu- 
trefaction, and therefore requires nor other proteis 
to ſweeten it. In; this. caſe, however. e em t 
have an inſtance of the generation; of genhine com- 
mon air, though med with ſemething that is 
forergn toit. Perhaps the reſiduum of i fixed: Ar 
may be angther: inſtance of the ſame natufſ {1 

Eined air is equally diffuſed through the: Whole 
maſs of any; quantity of putrid air; Mit which; 4 is 
mixed; ſot dividing the mixture into to equal 
patts, they were reduced in dhe ſame preportion 


with ſome of the kinds of air which will got incoe- 


= 


ſtone: has hurned. 


4 


If fired air tend to correct air 


* 1 . 
" : 5 l 
< 5 se 1 e 


kilns, which diſcharge great quantities of fixedair, 


may be wholeſome in the neighbourhood & popu- 
lous cities, the atmoſphere of which muſt abound: - 
with putrid effluvia. I ſhould think alſo that phy- 
ficians might avail themſelves of the application 


of 


by paſſuig;through water. But this is alfo the q ⁊ 


porate, as inflammable air, and air ih wlüch brim- 
a « 


injured by animal reſpiration or putrefaction, lime- 
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of fixed Airis r utrid diſorders, eſpecially as 
it may be ſoreafily admiviſtered by way of clyſter, 
where it would chew find its way to much of the 
putrid matter. Nothing is to be a ed from 
the diſtention of the bowels by this kind of air, 
ſince it is fo readily abſorbed by any fluid or moiſt 
Lubſtance. Since fixed air is not noxious per ſa, but, 
like fire, only in exceſs, I do not think it at all ha- 
Zardous' to attempt to breathe it. It is * 
eaſily conveyed into the ſtomach, in natural o 
artificial Pyrmont water, in briſkly fermenting U. 
quors, or a vegetable diet. It is poſfible, however, 
that a conſiderable quantity of fixed air might be 
imbibed by the abſorbing; veſſels of the ſkin, if the 
whole body, except the head, ſhould be ſuſpended 
over a veſſel of ſtrongly fermenting liquor; and in 
ſome putrid diſorders this treatment might be very 
ſalutary. If the body was expoſed quite naked, 
there would be very little danger from the cold in 
this ſituation, and the air having freer accefs to 
the ſkin might produce a greater effect. Being 
no phyſician, I run no riſk by throwing: out theſe 
random, and perhaps whimfical, propotals. 
HFaving communicated my obſervations on fixed 
air, and eſpecially my ſcheme of applying it by way 
of clyſter in putrid diſorders, to Mr. Hey, an in- 
genious ſurgeon in this town, a caſe preſently oc- 
curred, in which he had an opportunity; of giving 
4tatrial; and mentioning it to Dr. Hird and Dr. 
Crowther, two phyſicians who attended the pa- 
tient, they approved the ſcheme, and it was put 
in execution: both by applying the fixed air by 
way of clyſter, and at the ſame time' making he 
4 patient 
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tient drink plentifully of liquors ſtro impreg- 
— with K. The event wm ſuch, Ga Large 
Mr. Hey to draw up a particular account of the caſe, 
deſcribing the whole of the treatment, that the pub-- 
hc might be fatisfied that this new application of 
fixed air is perfectly ſafe, and alſo have an r 
tunity of judging how far it had the effect which I. 
expected from it; and as the application is new, 
and not unpromiſing, I ſhall beg leave to ſubjoin his 
letter to me on the ſubject, by way of Appendix to 


V. 
N 0 


Or Al IN WHICH A MIXTURE OF BRIMSTONE 
VE % # i 


AND FIEINGS OF- IRON HAS. 8TOOD.. | 


Finding in Dr. Hales's account of his experiments, 
that there was a great diminution of the quantity of 
air in which a mixture of powdered brimſtone and 
filings of iron, made into a paſte with water, had ſtood, 
I repeated the experiment, and found the diminution 
greater than I had expected. The diminution of 
air by this proceſs is made as effectually, and as ex- 
peditiouſly, in quickſilver as in water; and it may 
be meafured with the greateſt accuracy, becauſe there 
is neither any previous expanſion nor increaſe of the 
quantity of air, and becauſe it is ſome time before 
it begins to have any ſenſible effect. The dimi- 
nution of air by this proceſs is various; but I have 

generally 
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generally forms it to be between ? and ; of the 
Air thus dtminiſhed is not licavier, but rather 
hgbter than common air; and oh lime - Water 
does not become tutbid when it is expoſed to this 
air, it is probably owing to the formation of a ſelenitic 
falt, as was the caſe with the ſimple burning of brim- 
Kone abovementioned. That fomething proceedin 
from the brimſtone ſtrongly aſſects the water which 
is confined in the . fame place with this brimſtone, is 
manifeſt from the very Hs ſmell that it has of the 
volatile ſpirit of vitriol. I conclude the diminution 
of air by this proceſs is of the ſame kind with the 
diminution of it in the other caſes, becauſe when this 
mixture is put into air which has been previouſly 
diminiſhed, either by the burning of candles, by 
reſpiration, or putrefaRion, though it never fails to 
diminiſh it Tomething more, it is, however, no far- 
ther than this proceſs alone would have done it. 
If a freſh mixture be introduced into a quantity of 
air which had been reduced by a former mixture, 
it has little or no farther effet. ay 
I obſerved, that when a mixture of this kind was 
taken out of a quantity of air in which a candle had 
| before burned out, and in which it had ſtood for ſe - 
veral days, it was quite cold and black, as it always 
becomes in a confined place; bat it prefertly grew 
very hot, ſmoaked copiouſly, and ſmelled very of- 
fenſively; and when it was cold, it was brown, like 
the ruſt of iron. 

once put a mixture of this kind to a quantity of 
inflammable air, made from iron, by which means 
it was diminiſhed , or , in its bulk; but, 3 AY 

coul 
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1 could judge, it was ſtill as inflammable as ever. 
Another quantity of inflammable air was alſo redu- 
ced in the ſame proportion, by a mouſe putrefy ing 
in it; but its inflammability was not ſeemingly 
leſſened. e e e ; 

Air diminiſhed by this mixture of iron filings and 
brimſtone, is exceedingly noxtous to animals, and 
I have not perceived that it ow any better by 
keeping in water. The ſmell of it is very pun- 
gent and offenſive. LE wp; 

The quantity of this mixture which I made uſe of 
in the preceding experiments, was from two to four 
ounce meaſures; but I did not perceive, but that 
the diminution of the quantity of air (which was 
generally about twenty ounce meaſures) was as great 
with the ſmalleſt, as with the largeſt quantity. How 
fmall a quantity is neceſſary to diminiſn a given 
quantity of air to a maximum, I have made no ex- 
periments to aſcertain. ' ; 
As ſoon as this mixture of iron filings, with brim- 
ſtone and water, begins to ferment, it alſo turns black, 
and begins to ſwell, and it continues to do ſo, till it 
occupies twice as much ſpace as it did at firft ; and 
the force with which it expands 1s great; but how 
great it is I have not endeavoured to determine. 

When this mixture is immerſed in water, it gene- 
rates no air, though it becomes black, and ſwells. 


Vo. LXII. | E 2 VI. Or 
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Ever ſince I firſt read Dr. Hales's moſt excellent 
Statical Eſſays, I was particularly ſtruck with that 
experiment of his, of which an account is given, 

Vo. I. p. 224, and Vol. II. p. 280; in which 

common air, and air generated from the Walton 
. pyrites, by ſpirit of nitre, made a turbid red mix- 
ture, and in which part of the common air was ab- 

ſorbed ; but I never expected to have the ſatisfaction 
of ſeeing this remarkable appearance, ſuppoſing it to 
be peculiar to that particular mineral. Happening 
to mention this ſubje to the Hon, Mr. Cavendiſh, 
when I was in London, in the fpring of the year 

1772, he ſaid that he did not imagine but that 

other kinds of pyrites might anſwer as well as that 
which Dr. Hales made uſe of, and that probably 
the red appearance of the mixture depended upon 
the ſpirit of nitre only. This encouraged me to- 
attend to the ſubject; and having no pyrites, I be- 
gan with the ſolution of the different metals in fpirit 
of nitre, and catching the air which was generated in 
the ſolution, I preſently found what I wanted, and 

a good deal more. lod 

Beginning with the folution of brafs, on the 4th of 
June 1772, I firſt found this remarkable ſpecies of 
air ; one effect of which, though it was caſually ob- 
terved by Dr. Hales, be gave but little attention to; 
and which, as far as I know, has palled altogether 
unnaticed ſince his time, inſomueh that no name has 
been given to it. I therefore found my elf, contrary 
to 
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to my firſt reſolution, under an abſolute neceſſity of 
giving a name to this kind of air myſelf. When I 
firſt began to ſpeak and write of it to my friends, I 
happened to diſtinguiſh it by the name of nitrous air, 
| becauſe J had procured it by means of ſpirit of nitre 
only; and though I cannot ſay that I altogether like 
the term, n this air is not got from all the me- 
tals by the ſame ſpit, neither myſelf nor any 
of my friends, to whom I have applied for the pur- 
ſe, have been able to hit upon a better; ſo that 
Fan obliged, aſter all, to content myſelf with it. 

I have found that this kind of air 1s readily pro- 
cured from iron, copper, braſs, tin, filver, quickfil- | 
ver, biſmuth, and nickel, by the nitrous acid only, 
and from gold and the regulus of antimony by aqua 
regia. The circumſtances attending the ſolution of 
each of theſe metals are various, but hardly worth 
mentioning, in treating of the properties of the air 
which they yicld, which, from what metal ſoever it 
is extracted, has, as far as I have been able to ob- 
ſerve, the very ſame properties. . 

One of the moſt conſpicuous properties of this kind 
of air is the great diminution of any quantity of com- 
mon air with which it is mixed, attended with a tur- 
b'd red, or deep orange colour, and a conſiderable 
heat. The ſmell of it, alſo, is very ſtrong, and re- 
markable, but very much reſembling that of ſmoking 
ſpirit of nitre. | 2 

The diminution of a mixture of this and common 
air is not an equal diminution of both the kinds, 
which is all that Dr. Hales could obſerve, but of the 
common air chiefly, though nat wholly. For if one 
meaſure of nitrous air be put to two mcaſures of 

Ee 2 common 
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common air, in a few minutes (by which time the 
efferveſcence will be over, and the mixture will have 
recovered its tranſparency) there will want about one 
ninth of the original two meaſures. I hardly know 
any experiment that 1s more adapted to amaze and 
ſurprize than this is, which exhibits a quantity of 
air, which, as it were, devours a quantity of another 


kind of air half as large as itſelf, and yet is fo far from 


gaining any addition to its bulk, that it is diminiſhed 
y 


it. If, after this full ſaturation of common air with 
nitrous air, more nitrous air be put to it, it makes an 
addition equal to its own bulk, without producing 
the leaſt redneſs, or any other viſible effect. 

That this diminution is chiefly in the quantity of 
common air, 1s evident from this obſervation, that if 
the ſmalleſt quantity of common air be put to any 
larger quantity of nitrous air, though the two toge- 
ther will not occupy fo much ſpace as they did ſepa- 
rately, yet the quantity will be ſtill larger than that 
of the nitrous air only. One ounce meaſure of com- 
mon air being put to near twenty ounce meaſures of 
1wtrous air, made an addition to it of about half an 
ounce meafure. This, however, being a much greater 
proportion than the diminution of common air,.in the 
former experiment, ſeems to prove that part of the 
diminution in the former caſe is in the nitrous air. 
Beſides it will preſently appear, that nitrous air is 
fubje&t to a moſt remarkable diminution ; and as 
common air, in a variety of other caſes, ſuffers a di- 
minution from one fifth to one fourth, I conclude, 
that in this caſe alſo it does not exceed that propor- 
tion, and therefore that the remainder of the dimi- 
nution reſpects the nitrous air. 


LT? 
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In order to judge whether the water contributed 
tothe diminution of this mixture of nitrous and 
common air, I made the whole proceſs ſeveral 
times in quickſilver, uſing one third of nitrous, 
and two thirds of common air, as before. In this 
caſe the redneſs continued a very long time, and 
the diminution was not ſo great as when the mix- 
tures had been made in water, there remaining one 
ſeventh more than the original quantity of com- 
mon air. This mixture ſtood all night upon the 
quickſilver; and the next morning I obſerved that 
it was no farther diminiſhed upon the admiſſion of 
water to it, nor by pouring it ſeveral times through 
the water, and letting it ſtand in water two days. 
Another mixture, which ſtood about fix hours on 
the quickſilver, was diminiſhed a little more upon 
the admiſſion of water, but was never leſs than 
the original quantity of common air. Iu another 
caſe, however, in which the mixture ſtood but a 
vety ſhort time in quickſilver, the farther dimi- 
nution, which took place upon the admiſſion of 
water, was much more conſiderable; fo that the 
diminution, upon the whole, was very nearly as 
great as if the proceſs had been intirely in water. 
It is evident from theſe experiments, that the di- 
minution is in part owing to the abſorption by 
the water; but that when the mixture is kept a 
long time, in a ſituation in which there is no- 
water to abſorb any part of it, it acquires a con- 
ſtitution, by which it is afterwards incapable of 
being abſorbed by water. 

In order to determine whether the fixed part of 
common air was depoſited in the diminution of it 


by 
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by nitrous air, I- incloſed a veſſel full of lime wa- 
ter in the jar in which- the proceſs was made, but 
it qecaſioned no precipitation. of the lime; aud 
when the veſſel was taken out, 2 after it had been 
in that ſituation a whole dax, the lime was eaſily 
precipitated by breathing into it as uſual. 
Itizexceedingly remarkable that this efferveſcence 
and diminution, occaſioned by the mixture of ni- 
trous air, is peculiar to common air, or air fit for 
reſpiration; and, as far as I can judge, from a 
great number of obſervations, is at leaſt very 
nearly, if not exactly, in proportion to its fitneſs 
for this purpoſe; ſo that by this means the good- 
nels of air may be diſtinguiſhed much more aceu- 
rately than 1t can be done by putting mice, or any 
other animals, to breathe in it. This was a moſt 
agreeable diſcovery to me, as I hope it may be an 
uictul one to the public; eſpecially as, from this 
time, I had no occaſion for ſo large a ſtock of mice 
as I had been uſed to keep for the purpoſe of gheſe 
experiments, uſing them "ly in thoſe. which re- 
quired to be very decifive; and in theſe caſes I have 
ſeldom failed to know beforehand in what manner 
they would be affected. 8 
4 is alſo remarkable that, on whatever account 
air is unfit for reſpiration, this ſame teſt is equally 
applicable. Thus there is not the leaſt efferve- 
ſcence between nitrous and fixed air, or inflamma- 
ble air, or any ſpecies of diminiſhed air. Allo the 
degree of diminution being from nothing at all to 
more than one third of the whole of any quantity 
of air, we are by this means in poſſeſſion of a pro- 
digiouſly large icale, by which we may diſtinguiſh 
very 
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very ſmall degrees of difference in the goodneſs 
of air. I have not attended much to this circum- 
ſtance, having uſed this teſt chiefly for greater 
differences; but, if I did not deceive myſelf, I. 
have perceived a real difference in the air of my 
ſtudy, after a few perſons have been with me in. 
it, and the air on the outſide of the houſe. Alto a 
phial of air. having been ſent me, from the neigh- 
bourhood of York, it appeared not to be ſo good 
as the air near Leeds; that is, it was not dimi- 
niſhed ſo much by an equal mixture of nitrous air. 
every other circumſtance being as nearly the ſame 
as I could. contrive. It may perhaps be poſfible, 
but I have not yet attempted it, to diſtinguith 
ſome of the different winds, or the air of different 
times of the year, by this teſt. 
By means of this teſt J was able to determine: 
whit I was before in doubt about, v/z. the kind as 
well as the degree of injury done. to air by candles 
burning in it. I could not tell with certainty by 
means of mice, whether it was at all injured with 
reſpect to reſpiration ; and. yet if nitrous air may 
be depended upon for furniſhing an accurate teſt, 1 
muſt be rather more than one third worſe Ry 
common air, and have been diminiſhed by the 
tame general cauſe of the other diminutions of air. 
For when, after many trials, I put one meaſure 
of thoroughly putrid and highly noxious air, into 
the ſame veſſel with two meatures of good wholc-. 
{ome air, and into another veflel an equal quan- 
tity, viz. three meaſures of air in which a candle 
had burned out; and then put equal quantities of 
nitrous air to cach of thera, the former was dt- 
minifhed ratlier more than the latter. It agrees 
WILL 
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with this ü e that burned air is farther 
dimininiſbed both by putrefaction, and a mixture 
of iron filings and brimſtone; and I therefore, 
take it for granted, by every other cauſe of the 
diminution of air. It, is probable, therefore, that 
burned air is air fo far loaded with phlogiſton, as 
to be able to extinguiſh a candle, which it may 
do long before it 1s fully ſaturated. 

loflammable air with a mixture of nitrous air 
burns with a green flame. This makes a very 
pleaſing experiment when it is properly conducted. 
As, for ſome time, I chiefly made ufe of copper 
for the generation of nitrous air, I firſt aſcribed 
this circumſtance to that property of this metal, 
by which it burns with a green flame; but I was 
preſently ſatisfied that it muſt ariſe from the ſpirit 
of nitre, for the effect is the very ſame from which- 
ever of the metals the nitrous air is extracted, all 
of which I tried for this purpoſe, even ſilver and 
gold. A mixture of oil of vitriol and ſpirit of 
nitre in equal proportions diſſolved iron, and the 
produce was nitrous air; but a leſs degree of ſpirit 
of nitre in the mixture produced air that was in- 
flammable, and which burned with a green flame. 
It alſo tinged common air a little red, and dimi- 
niſhed it, though not much. 

The diminution of common air by a mixture of 
nitrous air, 15 not ſo extraordinary as the diminu- 
tion which nitrous air itſelf is ſubject to from a 
mixture of iron filings and brimftone, made into a 
paſte with water. This mixture, as I have already 
obſerved, diminiſhes common air between one 
atth and one fourth, but has no ſuch effect upon 


L any 


[ 217 ] 

any kind of air that has been diminiſhed, and ren- 
dered noxious by any: other proceſs ; but when it 
is put to a quantity of nitrous air, it dimi- 
niſhes it fo much, that no more than one fourth 
of the original quantity will be left. The effect- 
of this proceſs is generally perceived in five or ſix 
hours, about which time the viſible efferveſcence 
of. the mixture begins; and in a very ſhort time 
it advances ſo rapidly, that in about an hour almolt 
the whole effect will have taken place. If it be 
ſuffered to ſtand a day or two longer, the air will 
ſtill be diminiſhed farther, but only a very little 
farther, in proportion to the firſt diminution. The 
glaſs jar, in which the air and this mixture have 
been eonfined, has generally been fo much heated 

in this proceſs, that I have not been able to 
2 it. 

Nitrous air thus et has not the peculiar 
lnell of nitrous air, but ſmells juſt like common 
air in which the ſame mixture has ſtood; and it 
is not capable of being diminiſhed any farther, by 
a freſh mixture of iron and brimſtone. | 

Common air ſaturated with nitrous air is alſo 
no farther diminiſned by this mixture of iron 
filings and brimſtone, though the mixture fer- 
ments with great heat, = {wells very much 
in it. | 
Plants die very ſoon, both in nitrous air, and 
alſo in common air ſaturated with nitrous air, but 
eſpecially 1 in the former. 

Neither nitrous air, nor common air ſaturated 
with nitrous air, differs in ſpecific gravity from 


common air, or, at leaſt, ſo little, that I could 
VoL, LXII. Ff not 
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not be ſure of it, ſometimes about three pints of 


it ſeetning to be about half à grain heavier, and at 

other times as much lighter than common air. 
Having, among other kinds of air, expoſed a 
quantity of nitrous air, to water out of which the 
air had been well boiled, in the experiment to 
which Fhave more than once referred, as having 
been the occaſion of ſeveral new and important ob- 
ſetvations, I found that 2 of the whole was ab- 
ſorbed; Perceiving, to my great ſurprize, that ſo 
ve 175 a. proportion of this kind of air was 
Ale le with water, I immediately began to agi- 
tate a conſiderable quantity of it, in a jar ſtanding 
in à trough of the ſame kind of water; and with 
about. four times. as much agitation as fixed air re- 
quires, it was fo far abſorbed by the water, that 
only about one fifth remained, This remainder: 
extinguiſhed flame, and was noxious to animals. 
frerwards I diminiſhed a pretty large quantity of 
it to one eighth of its original bulk, and the re- 
rhainder ill rerained much of its peculiar ſmelt, 
and diminiſhed common air à little. A mouſe 
allo Tied in it, but not fo faddenly as it would: 
have done in pure nitrous air. In this operation 
the peculiar ſmelt of nitrous air is very manifeſt, 
the water being firſt Wyrigastef wink the air, 
atid then tranſmitting it to the common atmoſ- 
RT”. CHER: ar into: 
This experiment gave me the hint of impreg- 
nating water with. nitrous air, in the manner in 
which T had before done it with fixed air; and I 
prefently found that diftilted water would imbibe 
about one tenth of its bulk of this kind of air, 1 
| T2Þ 1" 
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that it acquired e acid and aſtringent 
taſte from it... "Fhe mel 0 Water thus impreg- 
nated is at firſt peculiarly pungent. 1 did pot 
chuſe to ſwallow any of it, e „for any thin 
that 1 kon it may be perfedtly. innocent, af 
perhaps, in ſome caſes, falutary. 
This kind ot air is retained very obſtinately. by: 
water. In an, exhauſted receiver a quantity. of 
water thus faturated emitted a whitiſh fume, ſuch, 
as ſometimes iſſues from bubbles of this air when 
it, is firſt generated, and, alſo ſome air bubbles; 
but thaugk it was ſuffered to ſtand. a long time, 
in this ſituation, it till retained its peculiar. taſte; 
but when it had ſtood all night pretty near, the 
fire, the water was become quite vapid, and hac ö 
depoſited. a filmy kind of matter, of which I had 
often. colleQed u conſiderable quautity from. the 
rraugh, in which ee containing this as bay 
This I ſuppoſe to be a previpirate, of e: 


metal by. the ſolution. of which the nitrous air was. 
generated, I have not given fo much attention to jt. 
as to know, with certainty, in what circumfſances. 
this, depoſit is made, any more than I do the mat- 
ter depoſited from inflammable air abovementioned ;, 
for I cannot get it, at leaſt. in any conſiderable. 


* 


quantity, when I pleaſe; whereas I have often 


} 


K-all... .- 


— 


pregnation of water was extracted from copper; 
when I made the impregnation with air from nick; 
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The nitrous air with which I made the firſt bat 
per; but 


* 
+ 


he matter depoſited from it ſeemed to be of a dif- 
F f 2 ferent 


found abundance of it, when I did not expect it 
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d; for it was whitifff, reer othet 


15 
950 tinge. Except the fit Jn 
0 mg in e rteß water, F could never deprive 
any more that I made of its peculiar taſte. I have 
even Tet ſome of it ſtand more than a week, in 
hials with their mouths open, and ſometimes 


yery bear the fire, withour Prodveing any altera 


properly 


tion i ' + by 2, 
Whether any of the {ſpirit of nitre be 
conta ied i in the 9 air, and be mixed witii 
the water in this operation, I have not yet endea 
voured to ale This, however, may pro- 
bably be the cafe, as the ſpirit of nitre 5 in 4 con. 
erable degree volatile. 
It will Pep be thought, that this oſt ue 
ful, it not the moſt remarkable, of all the proper 
955 Sf this extraordinary kind of air; Is its power: 
We animal fubſtances fforn 'putrefacs 
8855 Ks > thoſe "that are already 
| putrid, Which i it es in 4 far greater degree 
than fixed air. 18 firſt obſervation 6f this was 
altogether cafual. * Having found nitrous air- to 
ſuffer ſo great a diminution as J have already men- 
tioned by a mixture of iron filings and brimſtone, 
Twas willing” to try whether it would be equally 
diminiſhed b _ cauſes of the diminution of 
common air, efpecially by putre faction; and for 
this purpoſe ! ut a dead mouſe into a quantity of 
it, and placeck it near tlie ite, where the ten- 
deney Ot putrefation was very great. In this 
caſe there was a conſiderable Width? vix. from 
54 to 3* ; but not ſo great as I had expected, the 
antiſeptic power of the 1 nitrous air having checked 
the 
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the tendency to putrefaction; for when, K wgtt: a 
week, I took. the mouſe out, J perceived, 
very great. ſurprize, that it had no offenſive £9, 


Upon this I took two other mice, one of them | 


Juſt killed, and the other ſoft and putrid, and put 


them both into the ſame; jar of nitrous air, ſtand- 


ing in the uſual temperature of the weather, 1 in 
the months of July and Auguſt of 1772; and 
after 25 days, having obſerved that there was little 
or no change in the quantity of the air, I took the 
mice out; and, examining them, found them both 
perfectly ſweet, even when cut through in all 
places. That which had been put into the air 
when juſt dead was quite firm; and the fleſh of the 


ſoft, but perfectly ſweet... ..,.. . 

In order to compare the antiſeptic p wer. of this 
kind of. air with that of fixed air, examined a 
mouſe which I had incloſed in a phialł full of fixed: 
ait, as pure as I could make 1 Its. od which I: had 
corked very cloſe; but upon Dunn this phial in 
water, about a month after, I 
large quantity of putrid effluvium had been gene 
rated] for · ĩt ruſhed with. violence out of the phial ; 


and the nel that came from it, the moment the: 


cork was taken out, was inſufferably offenſive. 


Indeed Dr. Macbride ſays, that he could only reſtore 


very thin pieces of putrid fleſh' by means of fixed 


air. Perhaps the antiſeptic power of theſe kinds 


of air may be in proportion to their acidity. | If a 


little pains were taken with this ſubject, hs re- 
markable antiſeptic power of nitrous air might 


* be applied to various uſes, perhaps to the 
preſervation 


other, which had been putrid and ſoſt, was fill. 


perceived that A. 
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preſervation of the mae Aeticate bisdleß re fruits, 
esmixing it i» different proportions With com- 
mon or fed air. Of, this, property; of nitrous air 
anatomiſts may perhaps avail; themlelyes, as animal 
ſubſtances may by this means be. preſeryed in their 
a ure fofe at ſtate; but how long it will anſwer for 
this purpoſe, experience only gan ſhew-w .. 
Jcaleined lead and tin in the manner hercafter 
deſcribed in a quantity of nitreus air, but with 
very little ſenſible effect; which rather ſurprized 
me; as, from the reſult of the experiment With the 
iron filings aud brimſtone, I had expedtce a very 
great diminution of the nitrous air by this praceſs,. 
the mixture of iron filings and brimſtone, and the 
calcination of metals, I the fame effect upon 
common air, both of them diminiſhing it in ane 
the ſame proportion. D, 9% 1 0. 

\ Natrous air is procured from all the proper 8 
tals by ſpirit of nitre, except lead, and from all 
2 that I have tried, except zine. Fer 
this purpoſe I have uſed biſmuth and nickel, with 
ſpirit of nitre only, and regulus of amtimany. and . 

8 with aqua regia. 4nd 20 £21319 
J, got little or no air from lead by: ſpirit of Wale 
and have not yet made any experiments to aſcer- 
tain, the nature of this ſolution. With zine I bare 
taken a little pains. a 15051 

Four penny 7 weights and en grains of zinc 
diſſolved i in ſpirit of nitre, to which as much water 
was added, yielded about twelve ounce meaſures of 
air, which hat in ſome degree, the properties af 
nitrous air, making a ſlight 8 with com- 


mon air, and Tin it about as much as ni- 
trous 
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trous air, which had been itſelf diminiſhed one half 
by waſbing in water. The ſmell of them bötli was 
alſo the ſame; ſo that eoncluded it ts be theſam® 
thing, that part of the -nitrous air which is in 
bibed by water being retained in this ſolution; | 
In order to diſcover whether this was the wy 1 
made the ſolution boil in a ſand heat. Some air 
came from it in this ſtate, which ſeemed to be the 
ſame thing, as nitrous air dimĩniſhed about one ſixth, 
or one eighth, by waſhing in water. When the 
fluid part was evaporated, there remained a brown 
fixed ſubſtance, which was obſerved by Mr. Hel- 
lat, who deſcribes it, Ac. Par. 1735, M. p. 35. 
A part of this I threw into a ſmall red hot cruct- 
ble; and covering it immediately with a receiver, 
ſtanding in water, I obſerved that very denſe red 
fames roſe from it, and filled the receiver. This 
redneſs continued about as long as that which is 
occafioned by a mixture of nitrous and common 
air; the air was alſo conſiderably diminiſhed within 
the receiver. This ſubſtance, therefore, muſt cer- 
tainly have contained within it the very ſame 
thing, or principle, on which the 2 pro- 
rties of nitrous air depend. It is remarkable, 
— that though the air within the 'reteiver 
was-diminiſhed about ene fifth by this proceſs, it 
was itſelf as much affected with a mixture of Hi- 
trous air, as common air is, and a candle burnt in 
it very well. This may perhaps be attributed to 
ſome effect of the ſpirit of nitre, in the compoſition 
of that brown ſubſtance. 
Nitrous air, I find, will be conſiderably dimi- 
niſhed in its bulk by ſtanding a long time in wa- 
5 SLES der, 
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ter, about as much as ;nflammable : air is dimi- 
niſhed in the ſame circumſtances. For this pur- 
poſe I kept for ſome months a quart bottle full of 
each of theſe kinds of air ; but as different quanti- 
ties of inflammable air vary very much in this re- 
fpeR, it. is not improbable but that nitrous air may 
vary alſo. | 

From one trial that T made, I codctatle that ni- 
trous air may be kept in a bladder muck better than 
molt other kinds of air. The air to which I refer 
was kept about a fortnight in a bladder, through 
which the peculiar ſmell of the nitrous air was 
very ſenfible 27 ſeveral days. In a day or two the 
bladder became red, and was much contracted in 
its dimenſions. The air within it had loſt very 
little of its peculiar property of diminiſhing. com- 
mon air. 
I did not endeavour to aſcertain the exact quan- 
tity of nitrous air produced from given quantities 
.of all the metals which yield it; but the few ob- 
ſervations which I did make for this * I ſhall 
recite in this place: 7 


dt. gr. 8 
6 o© of ſilver yielded 171 ounce meaſures 
3 2 44 

1 _ 24 of copper 145 
2 oO of brals 21 

© 20 of iron 16 

: 5 of biſmuth 6 

O 12 of nickel 
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VII. 


Or Alx INFECTED WITH THE FUMES or BURN- 
5 ING CHARCOAL, 


_ 


Air infected with the fumes of burning charcoal 
is well known to be noxious; and the Honourable 
Mr. Cavendiſh favoured me with an account of ſome 
experiments of his, in which a quantity of common 
air was reduced from 180 to 162 ounce meaſures, 
by paſſing through a red-hot. iron tube filled with 
the duſt of charcoal. This diminution he aſcribed 
to ſuch a deſtruction of common air as Dr. Hales 
imagined to be the conſequence of burning. Mr. 
Cavendiſh alſo obſerved, that there had been a gene- 
ration of fixed air in this proceſs, but that it was 
abſorbed by ſope leys. This experiment I alſo re- 

peated, with a ſmall variation of circumſtances, and 
with nearly the fame reſult. 5 | 3 
Afterwards, I endeavoured to aſcertain, by what 
appears to me to be an eaſier and a more certain me- 
thod, in what manner air is affected with the fumes 
of charcoal, viz. by ſuſpending bits of charcoal 
within glaſs veſſels, filled to a certain height with 
water, and ſtanding inverted in another veſſel of 
water, while I threw the focus of a burning mirror, 
or lens, upon them. In this manner I diminiſhed a 
given quantity of air one fifth, which is nearly in 
the ſame proportion with other diminutions of air. 

Some fixed air ſeems to be contained in charcoal, 
and to be ſet looſe from it by this proceſs; for if I 
made uſe of lime-water, it never failed to become 
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turbid, preſently after the han was applied. This was 
the caſe with whatever degree of heat the charcoal had. 
been made. If, however, the charcoal had not been made 
withavery confiderable degree of heat, there never failed 
to be a permanent addition of inflammable air pro- 


duced ; which agrees with what J obſerved before, 


that, in converting dry wood into charcoal, the greateſt - 


part is changed into inflammable air. I have ſome- 
times found, that charcoal which was made with the 
moſt. intenſe heat of a ſmith's fire, which vitrified 
part of a common crucible in which the charcoal was. 
confined, and which had been continued above half 
an hour, did not diminiſh the air in which the focus 
of a burning mirror was thrown upon it; a quantity 


of inflammable air equal to the diminution of the 


common air being generated in the proceſs; whereas, 


at other times, 1 have not perceived that there was 


any generation of inflammable air, but a perfect 
diminution of common air, when the charcoal had 
been made with a much leſs degree of heat. This 
ſubject deſerves to be farther inveſtigated. 

To make the preceding experiment with ſtill more 
accuracy, I repeated it in quickſilver; when I perceived 
that there was a fmall increaſe of the quantity of air, 
from a generation either of fixed or inflammable air, 
but I ſuppoſe of the former. Thus it ſtood without 


any alteration a whole night, and part of the following 


day; when lime- water, being admitted to it, it pre- 
ſently became turbid, and, after ſome time, the 
whole quantity of air, which was about four ounce 


meaſures, was diminiſhed one fifth, as before. In 


this caſe, I carefully weighed the piece of charcoal, 
which was exactly two grains, and could not find 
that 
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that it was ſenſibly diminiſhed in weight by the 
operation. be de ety 15 
Air thus diminiſhed by the fumes of burning char- 
coal not only extinguiſhes flame, but is in the higheſt 
degree noxious to animals; it makes no efferveſcence 
with nitrous air, and is incapable of being diminiſhed 
any farther by the fumes of more charcoal, by a 
mixture of iron. filings and brimſtone, or by any other 
| * of the diminution of air that I am acquainted 
Witg. | . 
This obſervation, which reſpects all other kinds 
of diminiſhed air, proves that Dr. Hales was mif- 
taken in his notion of the abſorption of air in thoſe 
circumſtances in which he obſerved it. For he ſup- 
poſed that the remainder was, in all cafes, of the 
ſame nature with that which had been abſorbed, and 
_ that the operation of the ſame cauſe would not have 
failed to produce a farther diminution ; whereas all my 
_ obſervations not only ſhew that air, which has once 
been fully diminiſhed by any caule whatever, is not only 
incapable of any farther diminution, either from the 
ſame or from any other cauſe, but that it has likewiſe 
acquired new properties, moſt remarkably different 
from thoſe which it had before, and that they are, 
in a great meaſure, the ſame in all the caſes. Theſe 
circumſtances give reaſon to ſuſpect, that the cauſe 
of diminution 1s, in reality, the fame in all the caſes. 
What this cauſe is, may, perhaps, appear in the 
next courſe of obſervations. 
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Or THz EFFECT or THE CALCINATION or M- 

TALSs, AND OF, THE EFFLUVIA OF PAINT MADE 
WITH WHITE-LEAD AND OE, ON” AIR. 


* 
7 


Having been led to ſuſpect, from the experiments 
which I had made with charcoal, that the diminu- 


tion of air in that caſe, and perhaps in other caſes 


alſo, was, in ſome way or other, the conſequence 


of its having more than its uſual quantity of phlo- 


giſton, it occurred to me, that the "calcination of 
metals, which are generally ſuppoſed to conſiſt of 
nothing but a metallic earth united to phlogiſton, 
would tend to aſcertain the fact, and be a kind of 
experimentum. crucis in the caſe. Accordingly; I ſuſ- 


pended pieces of lead and tin in given quantities of 
Air, in the ſame manner as I had before treated the 
chareoal; and throwing the focus of a burning mir- 
Tor, or lens upon them, in ſuch a manner as to make 


them fume copiouſly, I preſently perceived a dimi- 


nution of the air. In the firſt trial that I made, I 


reduced four ounce meaſures of air to three, which 
is the greateſt diminution of common air that I-had 


ever obſerved before, and which I aceount for, by 
ſuppoſing that, in other caſes, there was not only a 
_ cauſe of diminution, but cauſes of addition alſo, either 


of fixed or inflammable air, or ſome other perma- 


nently elaſtic matter, but that, the effect of the 


calcination of metals being ſimply the eſcape of phlo- 
giſton, the cauſe of diminution was alone and un- 
controuled, Ss | 

The 
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The air, which I had thus diminiſhed by calcina- 
tion of lead, I transferred into another clean phial, 
but found that the calcination of more lead in it had 
no farther effect upon it. This air alſo, like that 
which had been infected with the fumes of charcoal, 
was in the higheſt degree noxious, made no effer- 
veſcence with nitrous air, was no farther diminiſhed 

by the mixture of iron filings and brimſtone, and was 
4 only rendered innoxious, but alſo recovered, 
in a great meaſure, the other N of common 
air, by waſhing in water. 

It might be ſuſpected that the noxious quality of 
the air in which lead was calcined, might be owing 
to ſome fumes peculiar to that metal; but I found no 
| ſenſible difference between the properties of this wir, | 

and that in which tin was calcined, 
The water over which metals are calcined ac 
a yellowiſh tinge, and an exceedingly pungent. mel 
and taſte, pretty much, as near as I can recollect, for 
J did not compare them together, like that over 
which brimſtone has been frequently burned. Alſo 
a thin and whitiſh pellicle covered both the ſurface 
of the water, and likewiſe the fides of the phial in 
which the calcination. was made, inſomuch that, 
without frequently agitating the water, it grew fo 
opaque by this conſtantly accumulating incruſtatian, 
that the ſun beams could not be tranſmitted through: 
it in a quantity ſufficient to produce the calcination. 

F imagined, bowever, that, even when this air was 

transferred into a clean phial, the metals were not ſo 
eaſily melted or calcined as they were in freſh air; 
for the air being once fully ſaturated with phlogiſton, 
* not. fo readily. admit any more, though i it be only 
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to tranſmit it to the water. I alſo ſuſpected that 
metals were not eaſily melted or calcined in inflam- 
mable, fixed, or nitrous, air, or any kind of di- 
miniſhed air. None of theſe kinds of air ſuffered 
any change by this operation; nor was there any pre- 
cipitation of lime, when charcoal was heated in any 
of theſe kinds of air ſtanding in lime- water. 
Query. May not water impregnated with phlo- 
giſton from calcined metals, or by any other method, 
be of ſome uſe in medicine? The effect of this im- 
pregnation is exceedingly remarkable; but the prin- 
ciple with which it is impregnated is volatile, and 
entirely eſcapes in a day or two, if the ſurface of 
the water be expoſed to the common atmoſphere. 

It ſhould ſeem” that phlogiſton is retained more 
obſtinately by charcoal than it is by lead or tin ; for 
when any given quantity of air is fully ſaturated 
with phlogiſton from charcoal, no heat that I have 
yet applied has been able to produce any more effect 
upon it; whereas, in the ſame circumſtances, lead 
and tin may ſtill be calcined. The air, indeed, 
can take no more; but the water receives it, and the 
ſides of the phial alſo receive an addition of incruſt- 
ation, This is a white powdery ſubſtance, and well 
deſerves to be examined. I ſhall endeavour to do it 
at my leiſure. 

Lime-water never became turbid by the calcina- 
tion of metals over it; but the. colour, ſmell, and 
talte of the water was always changed, and the 
ſurface of it became covered with a yellow pellicle, 
as before. | 

When this proceſs was made in quickſilver, the air 
was diminiſhed only one fifth ; and upon water being 
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admitted to it, no more was abſorbed; which is an 
effect ſimilar to that of a mixture of nitrous and 
common air, which was mentioned before. 

The preceding experiments on the calcination of 
metals ſuggeſted to: me a method of explaining the 
cauſe of the miſchief which is known to ariſe from 
freſh paint, made with white lead (which I ſuppoſe 
is an imperfect calx of lead) and oil. To verify 
my hypotheſis, I firſt put a ſmall pot full of this 
kind of paint, and afterwards (which anſwered much 
better, by expoſing a greater ſurface of the paint) I 
daubed ſeveral pieces of paper with it, and put them 
under a receiver, and obſerved, that in about twenty- 
four hours, the air was diminiſhed between one fifth 
and one fourth, for I did not meaſure it very exactly. 
This air alſo was, as I expected to find it, in the 
higheſt degree, noxious ; it did not efferveſce with 
nitrous air, it was no farther diminiſhed by a mix- 
ture of iron filings and brimſtone, and was made 
wholeſome by agitation in water deprived of all air. 

I think it appears pretty evident, from the preced- 
ing experiments on the calcination of metals, that air 
is ſome way or other diminithed in conſequence of 
being highly charged with phlogiſton, and that agi- 
tation in water reſtores it, by imbibing a great part 
of the phlogiſtic matter. That water has a conſider- 
able affinity with phlogiſton, is evident from the 
ſtrong impregnation which it receives from it. May 
not plants alſo reſtore air diminiſhed by putrefaction, 
by abſorbing part of the phlogiſton with which it is 
loaded? The greater part of a dry plant, as well as 
of a dry animal fubſtance, conſiſts of inflammable 
air, or ſomething that is capable of being converted 


into 
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into inflammable air ; and it ſeems to be as probable 
that this phlogiſtic matter may have been imbibed by 
the roots and leaves of plants, and afterwards in- 
corporated into their ſubſtance, as that it is altogether 
produced by the power of vegetation. May not this 
phlogiſtic matter be even the moft eſſential part of 


the food and ſupport of both vegetable and animal 
bodies ? 

In the experiments with metals, the diminution of 
air ſeems to be the conſequence of nothing but a 
faturation with phlogiſton ; and in all the other caſes 
ef the diminution of air, I do not ſee but that it 
may be effected by the ſame means. When a vege- 
table or animal ſubſtance is difſolved by putrefaction, 
the eſcape of the phlogiſtic matter (which, together 
with all its other conſtituent parts, is then let looſe 
from it) may be the circumſtance that produces the 
diminution of the air in which it putrefies. It is 
highly improbable that what remains after an animal 
body has been thoroughly diffolved by putrefaction, 
ſhould yield ſo great a quantity of inflammable air, 
as the dried animal ſubſtance would have done. 
Of this I have not made an actual trial, though I 

have often thought of doing it, and ftill intend to 
do it; but I think there can be no doubt of the 
reſult. Again, the iron, by its fermentation with 
brimſtone and water, is evidently reduced to a calx, 
ſo that phlogiſton muſt have eſcaped from it. Phlo- 
giſton alſo muſt evidently be ſet loeſe by the ignition 
of charcoal, and 1s not improbably the matter which 
flies off from paint, compoſed of white lead and oil. 
Laſtly, fince ſpirit of nitre is known to have a very 
remarkable affinity with phlogiſton, it is far from 
being 
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being improbable that nitrous air may alſo produce j 
the ſame effect by the ſame means. dew ay; at 
To this hypotheſis it may be objected, that, if 
diminiſhed air be air faturated with phlogiſton, it 
ought to be inflammable; but this by no means 
follows, ſince its inflammability may depend upon 
ſome particular mode of combination, or degree of 
affinity, with which we are not acquainted. Beſides, 
inflammable air ſeems to conſiſt of ſome other prin- 
Ciple, or to have ſome other conſtituent; part, beſides 
phlogiſton and common air, as-is probable from that 
remarkable depoſit, which, as I have obſerved, is 
made by inflammable air, both from iron and zinc. 
It is not improbable, however, but that a greater 
degree -of heat may inflame that air which ex- 
tinguiſhes a common candle, if it could be conveni- 
ently applied. Air that is inflammable, I obſerve, 
extinguiſhes red hot wood ; and indeed inflammable 
ſubſtances can only be thoſe which, in a certain de- 
gree of heat, have a leſs affinity with the phlogiſton 
contain, than the air, or ſome other contiguous 
ſubſtance, has with it; ſo that the phlogiſton only 
quits one ſubſtance, with which it was before com- 
bined, and enters another, with which it may be 
combined in a very different manner. This ſubſtance, 
however, whether it be air or any thing elſe, being 
now fully ſaturated with phlogiſton, and not being 
able to take any more, in the ſame circumſtances, 
muſt neceflarily extinguiſh fire, and put a ſtop to | 
the ignition of all other bodies, that is, to the farther | 
eſcape of phlogiſton from them. 
That plants reſtore noxious air, by imbibing the 
phlogiſton with which it is loaded, is very agrecable to 
Vor. LXII. M0 the - 
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the conjectures of Dr. Franklin, made many years 
ago, and expreſſed in the following extract from the 
laſt edition of his Letters, p. 346. 


] have been inclined to think that the fluid re, 
as well as the fluid air, is attracted by plants in 
their growth, and becomes conſolidated with the 
other materials of which they are formed, and 
makes a great part of their fubſtance ; that, when 
they come to be digeſted, and to ſuffer in the 
veſſels a kind of fermentation, part of the fire, as 


well as part of the air, recovers its fluid active ſtate 
again, and diffuſes itſelf in the body, digeſting and 


ſeparating it; that the fire ſo reproduced, by di- 


geſtion and ſeparation, continually leaving the 


| body, its place is ſupplied by freſh quantities, 


arifing from the continual ſeparation ; that what- 


ever quickens the motion of the fluids in an ani- 


mal quickens the ſeparation, and re- produces 
more of the fire, as exerciſe; that all the fire 
emitted by wood, and other combuſtibles, when 
burning, exiſted in them before, in a ſolid ſtate, 
being only diſcovered when ſeparating; that ſome 
foſſils, as ſulphur, ſea-coal, &c. contain a great 
deal of ſolid fire; and that, in ſhort, what eſcapes 
and is diſſipated in the burning of bodies, beſides 
water and earth, is generally the air, and fire, 
that before made parts of the ſolid.” 


IX. 


Or AIR PROCURED BY MEANS OF SPIRIT OF SALT. 


Being very much ſtruck with the reſult of an ex- 


periment of the Hon. Mr. Cavendith, related Phil. 


Tranſl. 
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Tranſ. Vol. LVI. p. 157. by which, though, he 
ſays, he was nat able to 75 any inflammable air 
from copper, by means of ſpirit of ſalt, he got a 
much more remarkable kind of air, v/z. one that 
loſt its elaſticity by coming into contact with water, 
I was exceedingly defirous of making myſelf ac- 
quainted with it. On this account, Y with 
making the experiment in quickſilver, which I never 
failed to do in any caſe in which I ſuſpected that air 
might either be abſorbed by water, or be in any other 
manner affected by it; and by this means I preſently 
got a much more diftin& idea of the nature and 
effects of this curious ſolution. 

Having put ſome copper filings into a ſmall phial, 
with a quantity of fpirit of falt; and making the air, 
which was generated in great plenty, on the appli- 
cation of heat, aſcend into a tall glaſs veſſel full of 
quickſilver, and ſtanding in quickfilver, the whole 
produce continued a confiderable time without any 
change of dimenſions. I then introduced a 
ſmall quantity of water to it, when about three 
fourths of it (the whole being abont four ounce 
meaſures) preſently, but gradually, diſappeared, the 
quickſilver riſing in the veſſel. I then introduced a 
confiderable quantity of water; but there was no 
facther diminution of the air, and the remainder I 
found to be inflammable. | 

Having frequently continued this proceſs a long 
time after the admiflion of the water, I was much 
amuſed with obſerving the large bubbles of the newly 
generated air, which came through the quickſilver, 
the ſudden diminution of them when they came to 
the water, and the very ſmall bubbles which went 
H h 2 through 
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through the water. They made, however, a conti 
nual, though ſlow, increaſe of inflammable air. 

Fixed air, being admitted to the whole produce of 
this air from copper, had no ſenſible effect upon it. 
Upon the admiſſion of water, a great part of the 
mixture, which, no doubt, was the moſt ſubtle 
kind of air from the copper, preſently diſappeared; 
another part, which I ſuppoſe to have been the fixed 
air, was abſorbed flowly ; and in this particular caſe 
the very ſmall permanent reſiduum did not take fire; 
but it is very poſſible that it might have done fo, if 
the quantity had been greater. 

Lime-water being admitted to the whole produce 
of air from copper became white; but this I ſuſpect 
to have ariſen from ſome other circumſtance than the 
precipitation of the lime which it contained. 

The ſolution of lead in the marine acid is attended 
with the very ſame phænomena as the ſolution of 
copper in the ſame acid; about three fourths of the 
generated air diſappearing on the contact of water, 
and the remainder being inflammable. 

The ſolutions of iron, tin, and zinc, in the marine 
acid, were all attended with the ſame phænomena as 
the ſolutions of copper and lead, but in a leſs degree; 
for in iron one eighth; in tin one fixth, and in zine 
one tenth of the generated air diſappeared on the con- 
tact with water. The remainder of the air from 
iron, in this caſe, burned with a green, or very light 
blue flame. | 

I had always thought it ſomething extraordinary 
that a+ ſpecies of air ſhould loſe its elaſticity by the 
mere contact of any thing, and from the firſt ſuſ- 
pected: that it muſt have been imbibed by the ww 

| at 
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that was admitted to it; but ſo very great a quantity 
ef this air diſappeared upon the admiſſion of a very 
fmall quantity of water, that I could not help con- 
cluding that appearances favoured the former hy- 
potheſis. I found, however, that when I admitted 
a much ſmaller quantity of water, confined in a 
narrow glaſs tube, a part only of the air diſappeared, 
and that very ſlowly, and that more of. it vaniſhed 
upon the admiſſion of more water. This obſer- 
vation put it beyond a doubt, that this air was 2 
perly imbibed by the water, which, being once fully 
ſaturated with it, was not capable of receiving any 
more. The water thus impregnated taſted very 
acid, even when it was much diluted with other 
water, through which the tube containing it was 
drawn. It even diſſolved iron very faſt, and gene- 
rated inflammable air. This laſt obſervation, toge- 
ther with another which immediately follows, led 
me to the diſcovery of the true nature of this re- 
markable kind of air, as it had hitherto been called. 

Happening, at one time, to uſe a good deal of 
copper and a ſmall quantity of ſpirit of falt, in the ge- 
neration of this kind of air, I was ſurprized to find that 
air was produced long after, I could not but think that 
the acid muſt have been ſaturated with the metal; 
and J alfo found that the. proportion of inflammable 
air to that which was abſorbed by the water con- 
tinually diminiſhed, till, inſtead of being one fourth 
of the whole as I had firſt obſerved, it was not fa 
much as one twentieth. Upon this, I concluded 
that this ſubtle air did not. ariſe from the copper, 
but. from the ſpirit of falt ; and preſently making 
the experiment with the acid only, without any cop- 
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per. or metal of any kind, this air was immediately 
produced in as great plenty as before; ſo that this 
remarkable kind of air is, in fact, nothing more 
than the vapour, or fumes of ſpirit of ſalt, which 
appear to be of ſuch a nature, that they are not liable 
to be condenſed by cold, like the vapour of water, 
and other fluids. This vapour, however, ſeems to 
loſe its elaſticity, in ſome meaſure, gradually, unleſs 
it ſhould be thought to be affected by the quick- 
filver, with which it is in contact; for it was always 
diminiſhed, more or leſs, by ſtanding. 

This elaſtic acid vapour — of flame, and is 
much heavier than common air; but how much 
heavier, will not be eaſy to aſcertain. A cylindrical 
glaſs veſſel, about three fourths of an inch in dia- 
meter, and four inches deep, being filled with it, 
and turned upſide down, a lighted candle may be 
let down into it more than twenty times before it 
will burn at the bottom. Tt is pleaſing to obſerve 
the colour of the flame in this experiment ; for both 
before the candle goes out, and alſo when. it 1s firſt 
lighted again, it burns with a beautifully green, or 
rather light blue flame, fuch as is ſeen when com- 
mon falt is thrown into the fire. 
When this elaſtic vapour is all expelled from any 
quantity of ſpirit of ſalt, which is eafily perceived 
by the vapour being condenſed by cold, the re- 
mainder is a very weak acid, barely capable of diſ- 
ſolving iron. ET 
Being now in the poſſeſſion of a new ſubject of 
experiments, vi. an elaſtic acid vapour, in the 
form of a permanent air, eaſily procured, and 


effectually confined by glaſs and quickſilver, with 
which 
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which it did not ſeem to have any affinity; I im- 
mediately began to introduce a variety of ſub- 
ſtances to it, in order to aſcertain its peculiar pro- 
perties and affinities, and alſo the properties of thoſe 
other bodies with reſpect to it. | 

Beginning with water, which, from preceding 
obſervations, I knew would imbibe it, and be- 
come impregnated with it; I found that 21 grains 
of rain water abſorbed three ounce meaſures of this 
vapour, after which it was increaſed one third in its 
bulk, and weighed twice as much as before; ſo 
that this concentrated vapour ſeems to be twice as 
heavy as rain water. Water impregnated with it 
makes the ſtrongeſt ſpirit of ſalt that I have ſeen, 
diſſolving iron with the moſt rapidity. Conſe- 
quently, two thirds of the beſt ſpirit of ſalt is no- 
thing more than mere phlegm or water. 

Iron filings, being admitted to this vapour, were 
diſſolved by it pretty faſt, half of the vapour diſ- 
appearing, and the other half becoming inflammable 
air, not abſorbed by water. Putting chalk to it, 
fixed air was produced. 

I had not introduced many ſubſtances to this va- 
pour, before I diſcovered that it had an affinity with 
phlogiſton, ſo that it would deprive other ſubſtances 
of it, and form with it ſuch an union as conſtitutes: 
inflammable air ; which ſeems to ſhew, that inflam- 
mable air univerſally conſiſts of the union of ſome: 
acid vapour with phlogiſton. 

Inflammable air was produced, when to this 
vapour I put ſpirit of wine, oil of olives, oil of 
turpentine, charcoal, phoſphorus, bees-wax, and. 
even. ſulphur. This laſt obſervation, I own, ſur- 
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prized me; for, the marine acid being reckoned the 


weakeſt of the three mineral acids, I did not think 
that it had been capable of diſlodging the oil of 
vitriol from this ſubſtance; but I found that it had 
the very ſame effect both upon alum and nitre; the 
vitriolic acid in the former caſe, and the nitrous in 
the latter, giving place to the ſtronger vapour of 
ſpirit of alt. 

The ruſt of iron, and the precipitate of nitrous air 
made from copper, alſo imbibed this vapour very 
faſt, and the little that remained of it was inflam- 
mable air; which proves, that theſe calces con- 
tain phlogiſton. It ſeems alſo to be pretty evi- 
dent, from this experiment, that the precipitate 
above-mentioned is a real calx of the metal, by the 
ſolution of which the nitrous air is generated. 

As ſome remarkable circumſtances attend the ab- 
ſorption of this vapour of ſpirit of falt, by the ſub- 
ſtances above-mentioned, I ſhall briefly mention 
them. | | 
Spirit of wine abſorbs this vapour as readily as 
water itſelf, and is increaſed in bulk by that means. 
Alſo, when it is ſaturated, it diflolves iron with as 
much rapidity, and till continues inflammable. 

Oil of olives abſorbs this vapour very flowly, and, 
at the ſame time, it turns almoſt black, and becomes 
glutinous. It is alſo leſs miſcible with water, and 
acquires a very diſagreeable ſmell. By continuing 
upon the ſurface of the water, it became white, and 
its offenſive ſmell went off in a few days. 

-Oil of turpentine abſorbed this vapour very faſt, 
turning brown, and almoſt black. No inflammable 
air was formed, till I raiſed more of the vapour * 
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the oil was able to abſorb, and let it ſtand a conſi- 
derable time; and ftill the air was but weakly in- 
flammable. The ſame was the caſe with the oil of 
olives, in the laſt mentioned experiment ; and it 
ſeems to be probable, that, the longer this acid va- 
r had continued in contact wWiln tne ou, the more 


nhlooifton it would have extracted from it. It is 


not improbable, but that, in the intermediate ſtate, 
before it becomes inflammable air, it may be nearly 
of the nature of common air. | 

Bees-wax abſorbed this vapour very ſlowly. About 
the bigneſs of a hazel-nut of the wax being put to 
three ounce meaſures of the vapour, the vapour was 
diminiſhed one half in two days, and, upon the admiſ- 
fion of water, half of the remainder alſo diſappeared, 
This air was ſtrongly inflammable. 

Charcoal abſorbed this vapour very faſt. About 
one fourth of it was rendered immiſcible in water, 
and was but weakly inflammable. 

A ſmall bit of phoſphorus, perhaps about half a 
grain, ſmoked, and gave light in the vapour of ſpirit 
of ſalt, juſt as it would have done in common air 
confined. It was not ſenſibly waſted after continuing 


about twelve hours in that ſtate, and the bulk of the 


vapour was very little diminiſhed, Water being ad- 
mitted to it abſorbed it as before, except about one 
fifth of the whole, which was but weakly inflam- 
mable. | 

Putting ſeveral pieces of ſulphur to this vapour, 
it was abſorbed but flowly. In about twenty-four 
hours about one fifth of the quantity had diſappeared ; 


and water being admitted to the remainder, very little 
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more was abſorbed. The remainder Was inflammable, 
and burned with a blue flame. 

Nowithſtanding the affinity which this vapour of 
ſpirit of ſalt appears to have with phlogiſton, it is not 
Spable of depriving all bodies of it. I found that 

wood, cruits of bread, and raw fleſh, very 
readily imbibed this acid vapour, but did not part 


with any of their phlogiſton to it. All theſe ſub- 
ances turned very brown, after they had been ſome 
time expoſed to this vapour, and taſted very ſtrongly 
of the acid when they were taken out ; but the fleſh, 
when waſhed in water, became very white, and the 
fibres eaſily ſeparated from one another, even more 
than they would have done if it had been boiled or 
roaſted. 

When ] put a piece of ſaltpetre to this vapour, it 
was preſently ſurrounded with a white fume, which 


| ſoon filled the whole veſſel, exactly like the fume. 


which burſts from the bubbles of nitrous air, when 
it is generated by a vigorous fermentation, and ſuch 


as is ſeen when nitrous air is mixed with this vapour 


of ſpirit of falt. In about a minute, the whole quan- 
tity of vapour was abſorbed, except a very ſmall quan- 
tity, which. might be the common air that had. 
lodged upon the ſurface of the ſpirit of ſalt within 
the phial. 


A piece of alum expoſed to this vapour turned yel- 


low, abſorbed it as fait as the ſaltpetre had done, and 


was reduced by it to the form of -a powder, The 
tarface both of the nitre and alum was, I doubt not, 


changed into common ſalt, by this proceſs. Common 


falt, as might be expected, had no effect whatever on 


this vapour. 


From 
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From conſidering the affinity which this vapour 
has with phlogiſton, I was induced to try the effect 
of a mixture of it with nitrous air. Accordingly, to 
two parts of this vapour, I put one part of nitrous 
air, and, in about twenty-four hours, the whole was 
diminiſhed to ſomething leſs than the original quan- 
tity of the vapour, and was no farther diminiſhed by 
the admiſſion of water. Holding the flame of a 
candle over this air, the lower part of it burned green, 
but there was no ſenſible exploſion, At different 
times I collected 23 ounce meaſures of this mixture 
of air; but, upon agitating it in rain-water, it was 
preſently diminiſhed to 14 ounce meaſures. In this 
ſtate it efferveſced with nitrous air, and was conſi- 
derably diminiſhed by it, but not ſo much as com- 
mon air. Some allowance, no doubt, muſt be made 
for the ſmall quantities of common air, which lodged 
on the top of my phials, when I raifed the fume from 
the ſpirit of ſalt ; but, from the precautions that I 
made uſe of, I think that very little is to be allowed 
to this circumſtance ; and, upon the whole, I am of 
opinion, that this experiment is an approach to the 
generation of common air, or air fit for reſpitation. 

I had alſo imagined, that if air diminiſhed by the 
proceſſes above-mentioned was affected in tliis man- 
ner, in conſequence of its being ſaturated with phlo- 
giſton, a mixture of this vapour might imbibe that 
phlogiſton, and render it wholeſome again; but I put 
about one fourth of this vapour to a quantity of air 
in which metals had been calcined, without making 
any ſenſible alteration in it. I do not, however, in- 
fer from this, that air is not diminiſhed by means of 
phlogiſton, fince the air, like ſome other ſubſtances, 
11 may 


. 
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may hold the pblogiſton too faft, to be deprived of it 
by this acid vapour. | 

I ſhall conclude my account of theſe experiments 
with obſerving, that the electric ſpark is viſible in 
the vapour of ſpirit of ſalt, exactly as it is in common 
air; and though I kept making this ſpark a conſi- 
derable time in a quantity of it, I did not perceive 
that 'any ſenſible alteration was made in it. A little 
inflammable air was produced, but not more than 


might have come from the two iron nails which I 
made uſe of in taking the ſparks. 


1 
MirscELLANEOUS OBsERvatTIONS. 


Many of the preceding obſervations relating to 
the vinous and putrefactive fermentations, I had 
the curioſity to endeavour to aſcertain in what 
manner the air would be affected by the acetous 
fermentation. For this purpoſe I incloſed a phial 
full of ſmall beer in a jar ſtanding in water, and 
obſerved that during the firſt two or three days 
there was an increaſe of the air in the jar, but 
from that time it gradually decreaſed, till at length 
there appeared to be a diminution of about _*. of 
the whole quantity. During this time the whole 
ſurface of it was gradually covered with a ſcum, 
beautifully corrugated. After this. there was an 
increaſe of the air till there was more than the 
original quantity ; but this muſt have been fixed. 
air, not incorporated with the reſt of the maſs ; for, 
withdrawing the beer, which I found to be ſour, 
after it had ſtood 18 or 20 days under the jar, and 


paſting 
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paſſing the air ſeveral times through cold water, 
the original quantity was diminiſhed about 2, In 
the remainder a candle would not - burn, and a. 
mouſe would have died preſently. The ſmell of 
this air was exceedingly pungent, but different from 
that of the putrid effluvium. A mouſe lived per- 
fectly well in this air, thus affected with the ace- 
tous fermentation; after it had ſtood ſeveral days 
mixed with four times the quantity of fixed air. 

All the kinds of factitious air on which I have 
yet made the experiment are highly noxious to 
animals, except that which is extracted from ſalt- 
petre, or alum; but in this even a candle burned juſt 
as in common air. In one quantity which I gotfrom 
falt-petre a candle not only burned, but the flame 
was increaſed, and ſomething was heard like a 
hiſſing, fimilar to the decrepitation of nitre in an 
open fire. This experiment was made when the 


air was freſh made, and while it ab con- 


tained ſome particles of nitre, which would have 
been depoſited afterwards. The air was extracted 


from theſe ſubſtances by putting them into a gun 


barrel, which was much corroded and foon ſpoiled by 
the experiment. What effect this circumſtance 
may have had upon the air I have not conſidered. 
November 6, 1772, I had the curioſity to exa- 
mine the ſtate of a quantity of this air, which had 
been extracted from falt-petre above a year, and 
which at firſt was perfectly wholeſome ;; when, to 
my very great ſurprize, I found that it was be- 
come, in the higheſt degree, noxious. It made 
no efferveſcence with nitrous air, and a mouſe died. 
the moment it was put into it. I had not, how- 
ever, waſhed it in rain water quite ten minutes. 
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(aud perhaps leſs time would have been ſufficient) 
when I found, upon trial, that it was reſtored to 
its former perfectly wholeſome ſtate. It effer- 
veſced with nitrous air as much as the beſt common 
air ever does, and even a candle burned in it very 
well, which I had never before obſerved of any kind 
of noxious ait meliorated by agitation in water. 
This {ſeries of facts, relating to air extracted from 
nitre, appear to me to be very extraordinary and 
important, and, in able hands, may lead to conſi- 
derable diſcoveries. 

There are many ſubſtances which impregnate the 
air in a very remarkable manner, but without 
making it noxious to animals. Among other things 
1 tried volatile alkaline ſalts, and camphire, the 
latter of which I melted with a burning glaſs, in 
air incloſed in a phial. The mouſe which was put 
into this air ſneezed and coughed very mach, _ 
cially after it was taken out; but it preſently r 
covered, and did not appear to have been ſerfibly 
injured. 

Having made ſeveral experiments with a mixture 
of iron Fliogs and brimſtone, kneaded to a paſte 
with water, I had the curioſity to try what would 
be the effect of ſubſtituting braſs duſt in the place 
of the iron filings. The reſult was, that when 
this mixture had ſtood about three weeks, in a 
given quantity of air, it had turned black, but was 
not increaſed in bulk. The air alſo was neither 
ſenſibly increaſed nor decreaſed, but the nature of 
it was changed, for it extinguiſhed flame, it would 

ave killed a mouſe preſently, and was not reftored 
by fixed air, which had been mixed with it ſeveral 


I have 
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I have frequently mentioned my having, at one 
time, expoſed equal quantities of different kinds of 
air in jars ſtanding in boiled water. The common 
air in this experiment was diminiſhed four ſevenths, 
and the remainder extinguiſhed flame. This ex- 
periment demonſtrates that water does not abſorb 
air equally, but that it decompoſes it, taking one 
part, and leaving the reſt. To be quite ſure of 
this fact, I-agitated a quantity of common air in 
boiled water, and when J had reduced it from ele- 
ven ounce meaſures to ſeven, I found that it extin- 
iſhed a candle, but a mouſe lived in it very well. 
\t another time. a candle barely went. out when 
the air was diminiſhed one third, and at. other 
times I have found this effect take place at other 
very different degrees of diminution. This dit- 
ference I attribute to the differences in the {tate of 
the water with reſpect to the air contained in it; 
for ſometimes it had ſtood longer than at other 
times before I made uſe of it. I alſo uſed diſtilled 
Water, rain water, and water out of which the air 
had been pumped, promiſcuouſly with rain water. 
J even doubt not but that, in a certain ſtate of the 
water, there might be no ſenſible difference in the 
bulk of the agitated air, and yet at the end of the 
proceis it would extinguiſh a candle, air being ſup- 
plied from the water in the place of that part of 
the common air which had been abforbed. . 
It is certataly a little extraordinary that the very 
ſame proceta ſhould Jo far mend putrid air, as to re- 
duce it to the ſtandard of air in which candles have 


burned out; and yet tht it ſhould fo far injure com- 
mon and whole: oi e air, as to reduce it to.ahout 


the 
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the ſame ſtandard : but fo the fact certainly is. If 
air extinguiſh flame in conſequence of its being 
previouſly ſaturated with phlogiſton, it muſt, in 
this caſe, have been transferred from the water 
to the air. 

To a quantity of common air, thus diminiſhed 
by agitation in water, till it extinguiſhed a candle, 
I put a plant, but it did not ſo far reſtore it as 
that a candle would burn in it again; which to 
me appeared not a little extraordinary, as it did 
'not ſeem to be in a worſe ſtate than air in which 
candles had burned out, and which had never 
failed to be reſtored by the ſame means. I had 
no better fucceſs with a quantity of permanent 
air; which I had collected from my pump water. 
Indeed theſe experiments were begun before T 
was acquainted with that property of nitrous air, 
which makes it fo accurate a meaſure of the good- 
neſs of other kinds of air; and it might perhaps 
be rather too late in the year when I made the 
experiments. Having neglected theſe two jars of 
air, the plants died and putrefied in both of them; 
and then I found the air in them both to be highly 
noxious, and to make no efferveſcence with nitrous 
air. 

l found that a pint of my pump water con- 
tains about one fourth of an ounce meaſure of air, 
one half of which was afterwards abſorbed by 
ſtanding in freſh pump water. A candle would 
not burn in the air, but a mouſe lived in it very 
well. Upon the whole, it ſeemed to be in about 
the ſame ſtate as air in which a candle had burned 
Out. 1 

As 
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I once imagined that, by mere ſtagnation, air 
might become unfit for reſpiration, or at leaſt for 
the burning of candles; but if this be the caſe, 
and the change be produced gradually, it muſt 
require a long time for the purpoſe. For on the 
22d of September. 1 7775 I examined a quantity of 
common air, which had been kept in a phial, 
without agitation, from May 1771, and found it 
to be in no reſpe&t worſe than freſh air, even by 
the teſt of the nitrous air, 

The cryſtallization of nitre makes no ſenſible 
alteration in the air in which the procefs is made. 
For this. purpoſe I diſſolved as much nitre as a 
quantity of hot water would contain, and let it 
cool under a receiver, ſtanding in water. 

November 6, 1772, a quantity of inflammable 
air, which, by long keeping, had come to ex- 
tinguiſn flame, I obſerved to fmell very much like 
common air in which a mixture of iron filings 
and brimſtone had ſtood. It was not, however, 
quite ſo ſtrong, but it was equally noxious. 

Biſmuth and nickel are diſſolved in the marife 
acid with the application of a conſiderable degree 
of heat; but little or no air is got from either of 
them; but, what I thought a little remarkable, 
both of them ſmelled very much like Harrowgate 
water. This ſmell I have met with ſeveral times 
in the courſe of my experiments, and in procefles 
very different from one another, : 
As I generally made uſe of mice in the ex- 
periments which relate to reſpiration, and ſome 
perſons may chuſe to repeat them after me, and 
purſue them farther than I have done ; it may be 
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of ple to them to be informed, that I kept ks 
without any difficulty in glaſs receivers, open at 
the top and bottom, and having a_guantity of 
paper, or tow, in the inſide, which ſhould be 
changed every three or four days; when it will 
be moſt convenient alſo to change the veſſel, and 
waſh it. But they muſt be kept in a pretty exact 
temperature, for either much heat or much cold 
kills them preſently. The place in which I have 
e kept them is a ſhelf- over the Ritchin 

re place, where, as it is uſual in Vorkſhire, the 
fire never goes out; ſo that the heat varies very 
little; and I find it to be at a medium about 70 
degrees of Fahrenheit's thermometer. When they 
had been made to ꝓaſs through the water, as they 
neceſſarily muſt be, in order to a. change of air, 
they require, and will bear a very conſiderable de- 
gree of heat, to warm and dry them. 
L found, to my great ſurprize, in the courſe of 
theſe experiments, that mice will. live intirely 
without water; for though I: have. kept ſome of 
them for three or four months, and have offered 
them water ſeveral times,. they would never taſte. 
it; and yet they continued in perfect health and 
vigour.. Two or three of them. will: live very 
peaceably together in the ſame veſſel ; though. 

had one inſtance of one mouſe tearing another 
almoſt in pieces, though there was plenty of 
proviſions for both. of them. 

The apparatus with. which the prineipal of 
the preceding experiments were made is exceed- 
ingly. imple, and cheap. The drawing annexed 
(Tas. IX.) exhibits a view of every thing that. is 
- moſt important in it. 

A 1s: 
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A is an oblong trough, about eight inches 
* kept nearly full of water, and B, B are jars 
ſtanding in it, about ten inches long, and two and 
a half wide; ſuch as I have generally uſed for 
electrical batteries. 

C, C are flat ſtones, ſunk about an inch, or half 

an inch, under the water, on which veſſels of any 
kind may be conveniently | during a courſe 
of experiments. 
D, D are pots nearly full of water, in which 
Jars or „containing any kind of air, to which 
plants or any other ſubſtances: may be expoſed, 
and having their mouths immerfed' in water; ſo 
that the air in the inſide can have no communication 
with the external air. 

E is a ſmall glaſs veſſel, of a convenient ah for 
putting a mouſe into it, in order to try the whole: 
ſomeneſs of any kind of air that it may contain. 

F 1s ecylindrica glaſs veſſel, five inclies in length; 
ard one in diameter, very proper for try ing whe- 
ther any kind of air will admit a candle to burn 
in it. For this purpoſe a bit of wax candle, G, 
may be faſtened to the end of a wire, H, and 
turned up in ſuch a manner as to be let down into 
the veſſel: with the flame upwards. The veftel 
| ſhould be kept carefully covered till the moment 
that the candle is admitted to it. In this manner 
I have - frequently extinguiſhed a candle above 
twenty: times in one of theſe veſſels full of ar 
though it is impoſſible to dip the candle into it; 
without giving the external air an Desi . 


mixing with it, more or leſs. 1 01 2 
K k 2 | 1 
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I is a funnel of glaſs or tin, which is necefl 
for transferring air into vefſels which have nag 
mquths. 9 

K is a glaſs Show, which is very uſeful for 
drawing air out of a veflel which has its mouth 
ier in water, and thereby raiſing the water 
to whatever height may be moſt convenient. I do 
not think it by any means ſafe to depend upon a 
valve at the top of a veſſel, which Dr. Hales very 
often made uſe of; for, ſince my firſt diſappoint- 
ments, I have nevet thought the communication 
between the external and internal air ſufficiemly 
cut off, unleſs glaſs, or a body of water, or; in 
foe caſes, quickſilver, have intervened between 
t em. 

is a piece of a gun barrel, cloſed at one and, 
having the ſtem of a robacco-pipe luted to the 
other. To the end of this pipe I fometimes faſten· 
ed a flaccid bladder, in order to receive the air diſ- 
charged from the ſubſtance contained in the bars 
rel; but, when the air was generated ſlowly, I com- 
monly contrived to put this end of the pipe under 
a veſſel full of water, and ſtanding with its mouth 
myerted in another veſſel of water, that the new 
air might have a more perfect ſeparation from the 
external air than a bladder could make. 

M 1s a ſmall phial containing fome mixture that 
will generate air. This air paſſes through a bent 
glaſs tube inſerted into the cork at one end, 'and 
going under the edge of the jar N at the other; 
the jar being placed with part of its mouth pro- 


JeQung beyond the flat ſtones C C for that pur- 
pole. 
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AN A 


Containing an account of ſome experiments 
made by Mr. Hey, which prove that there 
is no oil of vitriol in water impregnated 
with fixed air extracted from chalk by oil 
of vitriol; and alſo a letter from Mr. Hey, to 
Dr. Prieſtley, eoncerning the effects of 
fixed air applied by _ of cl T_ 


enn TO PROVE TEAT THERE IS No 


OIL OF VITRIOL IN WATER IMPREGNATED 
WITH FIXED AIR. 


' 


1 havkke been fogwelied, pag air ns from 
a fermenting mixture of chalk and oil of vitriol 
might carry up with it a ſmall portion of the 
vitriolic acid, rendered volatile by the act of fer- 
mentation; I made the following experiments, in 
order to diſcover whether the acidulous taſte, 
which water impregnated with ſuch air affords, 
was owing to the preſence of any acid, or only to 
the fixed air it had abſorbed. 


| Exernaeent 4. 


I mixed Wen of ſyrup of violets with 
an ounce of- diſtilled water, ſaturated with fixed 
ir procured from chalk;- by, means, of the vitriolic 
acid; but neither upon the firſt mixture, nor after 
2 ſtanding 


* 
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ſtanding 24 hours, was the colour of the ſyrup at 
all changed, except by its ſimple dilution, 


ExPERIMENT II. 


A portion of the ſame diſtilled water, unim- 
pregnated with fixed air, was mixed. -with the 
{yrup in the ſame proportion: not the leaſt differ- 
ence in colour could -be perceived betwixt this 
and the above mentioned ine. by prey 


ET. Exeritnenr il. 11 


4 


One drop of oil of vitriol being mixed with a 
pint of the ſame diſtilled water, an ounce" of this 
water was mixed with a tea- ſpoonful of the ſyrup. 
This mixture was very. diſtinguiſhable: in colour 
from the two former, un a I g caſt, which 


the others wanted. Fan us 3d 77 RE 


' F 
-- * * 


| Exyu nur 1v. = 
"The « diſtilled water impregnated wich 1⁰ frail 2 a 
quantity of vitriohc acid having a more agreeable 
taſte than when alone, and yet manifeſting the 
preſence of an acid by means of the ſyrup of vio- 
lets; I ſubjected it to ſome other teſts of acidity. 
It formed curds when agitated with ſoap, lathered 
with difficulty, and very imperfectly; but not the 
leaſt ebullition could be diſcovered upon dropping in 
ſpirit of ſal ammoniac, or ſolution 6f ſalt of tartar, 
though I had taken care to render the latter free 
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EXPERIMENT V. 


The diſtilled water ſaturated with fixed air neither 
efferveſerd, nor ſhewed any clouds, when mixed with 
tae fixed or volatile alk ali. 


ExPERIMENT VI. 


No curd was formed by pouring this water upon 
an equal quantity of milk, and botiing them toge- 
ther. 


EXPERIMENT VII. 


When agitated with ſoap, this water produced 
curds, and lathered with {ome difficulty; but not to 
much as the diſtilled water mixed wich vitriolic acid 
in the very ſmall proportion above-mentioned. The 
ſame diſtilled water without any impregnation of 
fixed air lathered with ſoap without the leaſt previous 
curdling. River water, and a pleatant pump water 
not remarkably hard, were compared with theſe, 
The former produced curds before it lathered, but 
not quite in fo great a quantity as the diftilicd water 
impregnated with fixed air: the latter cauſed a 
ſtronger curd than any of the others above-men- 
tioned. 


EXPERIMENT VIII. 
Apprehending that the fixed air in the diſtilled 
water occaſioned the coagulation, or ſeparation of 
the oily part of the ſoap, only by deftroying the 
cauſticity of the lixivium, and thereby rendering the 
„ union 
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1 
union leſs perfect betwixt that and the tallow, and 
not by the preſence of any acid ; I impregnated a 
freſh parcel of the ſame diſtilled water with fixed 
air, which had paſſed through half a yard of a wide 
barometer tube filled with ſalt of tartar ; but this 
water cauſed the ſame curdling with foap as the former 


had done, and appeared in every reſpect to be exactly 
the ſame. | 


EXPERIMENT IX. 


Diſtilled water ſaturated with fixed air formed a 
white cloud and precipitation, upon being mixed 
with a ſolution of ſaccbarum ſaturni. I found like- 
wile, that fixed air, after paſſing through the tube 
filled with alkaline ſalt, upon being let into a phial 
containing a ſolution of the metallic ſalt in diſtilled 
water, cauſed a perfect ſeparation of the lead, in form 
of a white powder; for the water, after this precipi- 
tation, ſhewed no cloudincſs upon a freſh mixture of 
the ſubſtances which had before rendered it opaque. 
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A Letter from Mr. Hey to Dr. PRIEsTLEZY, con- 
cerning the Effects of fixed Air applied by way 
of Clyſter. | 

Leeds, Feb. 15th, 1772. 

Reverend Sir, 


Having lately experienced the good effects of 
fixed air in a putrid fever, applied in a manner, I 
believe, not heretofore made uſe of, I thought it 
proper to inform you of the agreeable event, as 
the method of applying this powerful corrector 
of putrefaction took its riſe principally from your 
3 and experiments on factitious air; 
and now, at your requeſt, I ſend the particulars 
of the caſe J mentioned to you, as far as concerns 
the adminiſtration of this remedy. 
January 8, 1772, Mr. Lightbowne, a young 
gentleman who lives with me, was ſeized with a 
rever, which, after continuing about ten days, 
began to be attended with thoſe ſymptoms that 
indicate a putreſcent ſtate of the fluids. 

18th, His tongue was black in the morning 
when I firſt viſited him, but the blackneſs went 
off in the day-time upon drinking : He had begun 
to doze much the preceding day, and now he took 
little notice of thoſe that were about him: His 
belly was looſe, and had been ſo for fome days: 
his pulſe beat 110 ſtrokes in a minute, and was 
rather low: he was ordered to take twenty five 
grains of Peruvian bark with five of tormentill 
root in powder every four hours, and to ule red 
wine and water cold as his common drink, 


Vor. LXII. 13 19th, 
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19th, I was called to viſit him early in the 
morning, on account of a bleeding at the noſe 
which had -come on: he loſt about eight ounces 
of blood, which was of a looſe texture: the 
hemorrhage was ſuppreſſed, though not without 
ſome difficulty, by means of tents made of ſoft 
lint, dipped in cold water ſtrongly impregnated 
with tincture of iron, which were introduced 
within the noſtrils quite through to their poſterior 
apertures; a method which has never yet failed 
me in like cafes. His tongue was now covered 
with a thick black pellicle, which was not di- 
miniſhed by drinking : his teeth were furred with 
the ſame kind of ſordid matter, and even the roof 
of his mouth and fauces were not free from it: 
his looſeneſs and ſtupor continued, and he was. 
almoſt inceſſantly muttering to himſelf : he took 
this day a ſcruple of the Peruvian bark with ten 
grains of tormentill every two or three hours: 
a ſtarch clyſter containing a drachm of the com- 
pound powder of bole, without opium, was given 
morning and evening: a window was ſet open in. 
his room, though it was a ſevere froſt, and the 

floor was frequently ſprinkled with vinegar. 
20th, He continued nearly in the ſame ſtate : 
when rouzed from his dozing, he generally gave 
a ſenſible anſwer to the queſtions aſked him; but 
he immediately relapſed, and repeated his mutter- 
ing. His ſkin was dry, and harſh, but without 
 petechie, He ſometimes voided his urine and 
faces into the bed, but generally had ſenſe enough 
to aſk for the bed-pan : as he now nauſeated the 
bark in ſubſtance, it was exchanged for Huxham's 
tincture, 
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tincture, of which he took a table-ſpoonful every 
two hours in a cup full of cold water: he drank 
ſometimes a little of the tincture of roſes, but 
his common liquors were red wine and water, or 
rice water and brandy acidulated with elixir of 
vitriol: before drinking, he was commonly requeſt- 
ed to rinſe his mouth with water to which a little 
honey and vinegar had been added. His looſeneſs 
rather increaſed, and the ſtools were watery, 
black, and foetid : It was judged neceflary to mo- 
derate this diſcharge, which ſeemed to fink him, 
by mixing a drachm of the theriaca Andromachti 
with each clyſter. 

21ſt. The ſame putrid ſymptoms remained, and 
a ſubſultus tendinum came on : * ſtools were more 
foetid ; and ſo hot, that the nurſe aſſured me ſhe 
could not apply her hand to the bed-pan, imme- 
diately after they were diſcharged, without feeling 
pain on this account: The medicine and clyſters 
were repeated. 

Reflecting upon the diſagreeable neceſſity we 
ſeemed to lie under of confining this putrid matter 
in the inteſtines, leſt the evacuation ſhould deſtroy 
the vis vitæ before there was time to correct its 
bad quality, and overcome its bad effects, by the 
means we were uſing; I confidered, that, if this 
putrid ferment could be more immediately cor- 
reed, a ſtop would probably be put to the flux, 
which ſeemed to ariſe from, or at leaſt to be en- 
creaſed by it; and the fomes of the diſeaſe would 
likewiſe be in a great meaſure removed. I thought 
nothing was ſo likely to effect this, as the intro- 


duction of fixed air into the alimentary canal, 
L12 which, 
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which, from the experiments of Dr. Macbride, and 
thoſe you have made ſince his publication, appears 
to be the moſt powerful corrector of putrefaction 
hitherto known. I recollected what you had recom- 
mended to me as deſerving to be tried in putrid diſ- 
eaſes, I mean, the injection of this kind of air by 
way of clyſter, and judged that in the preſent caſe 
ſuch a method was clearly indicated. 

The next morning I mentioned my reflections to 
Dr. Hird and Dr. Crowther, who kindly attended 
this young gentleman at my requeſt, and propoied 
the following method of treatment, which, with 
their approbation, was immediately entered upon. 
We firſt gave him five grains of ipecacoanha,. to 
evacuate in. the moſt ealy manner part of the putrid 
colluvies: he was then allowed to drink freely of 
briſk orange-wine, which contained a good deal of 
fixed air, yet had not loſt its ſweetneſs: the tincture 
of bark was continued as before; and the water, 
which he drank along with it, was impregnated 
with fixed air from the atmoſphere of a large vat of 
fermenting wort, in the manner I had learned from 
you : inſtead of the aſtringent, air alone was injected, 
collected from a fermenting mixture of chalk and oil 
of vitriol: he drank a bottle of orange-wine in the 
courſe of this day, but refuſed. any other liquor, ex- 
cept water and his medicine : two bladders: full of 
air were thrown up in the aiternoon. 

23d.. His ſtools. were leſs frequent; their heat 
likewiſe and peculiar f#/or were conſiderably dimi- 
niſhed: his muttering was much abated,. and the 
fubjultus tendinum had left him. Finding that part 


of the air was rejected when given with a bladder in 


the 
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the uſual way, I contrived a method of injecting it 
which was not ſo liable to this inconvenience. I 
took. the flexible tube of that inſtrument which is 
uſed. for throwing up the fume of tobacco, and tied. 
a ſmall bladder to the end of it that is connected 
with the box made for receiving the tobacco, which 
I had previouſly taken off from the tube: I then put 
ſome bits of chalk into a ſix ounce phial until it was 
half filled; upon theſe I poured ſuch a quantity of 
oil of vitriol as I: thought capable of ſaturating the 
chalk, and immediately tied the bladder, which I 
had fixed to the tube, round the neck of the phial : 
the clyſter pipe, which was faſtened to the other end 
of the tube, was introduced into the anus before the 
oil of vitriol was poured upon the chalk. By this 
method the air paſſed gradually into the inteſtines 
as it was generated; the rejection of it was in a great 
meaſure prevented; and the inconvenience of keep- 
ing the patient uncovered during the operation was. 
avoided. 
24th, He was fo much better, that there ſeemed 
to be no neceſſity for repeating the clyſters: the 
other means were continued. "The window of his. 
room was now kept ſhut. 
25th,. All the ſymptoms of putreſcency had left 
him; his tongue and teeth were clean; there re- 
mained no unnatural blacknefs or fætor in his ſtools, . 
which had now regained their proper conſiſtence; 
his dozing and muttering were. gone off; and the 
diſagreeable odour of his breath and perſpiration was 
no longer perceived. He took nouriſhment to-day, . 


with pleaſure; and, in the afternoon, fat up an hour 
ia his chair, 


His 
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His fever, however, did not- immediately leave 
him; but this we attributed to his having caught cold 
from being incautiouſly uncovered, when the win- 
dow was open, and the weather extremely ſevere ; for 
a cough, which had troubled him in ſome degree 
from the beginning, increaſed, and he became like- 
wiſe very hoarſe for ſeveral days, his pulſe, at the 
ſame time, growing quicker : but theſe complaints 
alſo went off, and he recovered, without any return 
of the bad ſymtoms above-mentioned. 


I am, Reverend Sir, 
Your obliged humble ſervant, 


. 8 


October 29, 1772. 


Fevers of che putrid kind have been ſo rare in this 
town, and in its neighbourhood, ſince the com- 
mencement of the preſent year, that I have not had 
an opportunity of trying again the effects of fixed air, 
given by way of clyſter, in any caſe exactly fimilar 
to Mr. Lightbowne's. I have twice given water ſa- 
turated with fixed air in a fever of the putreſcent 
kind, and it agreed very well with the patients. 
To one of them the atrial clyſters were adminiſtred, 
on account of a looſeneſs, which attended the fever, 
though the ſtools were not black, nor remarkably 
hot or fœtid. 

Theſe 
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Theſe elyſters did not remove the looſeneſs, thougli 
there was often a greater interval than uſual betwixt 
the evacuations, after the injection of them. The 
patient never complained of any uneaſy diſtention of 
the belly from the air thrown up, which, indeed, is 
not to be wondered at, confidering how readily this 
kind of air is abſorbed by aqueous and other fluids, 
for which ſufficient time was given, by the gradual 
manner of-injeCting it. Both thoſe patients recovered, 
though the uſe of fixed air did not produce a criſis 
before the period on which ſuch fevers uſually ter- 
minate. 'They had neither of them the opportunity 
of drinking ſuch wine as Mr. Lightbowne took after 
the uſe of fixed air was entered upon ; and this, pro- 
bably, was ſome diſadvantage to them. 

I find the methods of procuring fixed air, and im- 
pregnating water with it, which you have publiſhed, 
are preferable to thoſe I made uſe of in Mr. Light- 
bowne's caſe. 

The flexible tube uſed for conveying the fume of 
tobacco into the inteſtines, I find to be a very con- 
venient inſtrument in this caſe, by the method be- 
fore- mentioned (only adding water to the chalk, be- 
fore the oil of vitriol is inſtilled, as you direct): the 
injection of air may be continued at pleaſure, without 
any other inconvenience to the patient, than what 
may ariſe from his continuing in one poſition during 
the operation, which ſcarcely deſerves to be men- 
tioned, or from the continuance of the clyſter-pipe 
within the anus, which is but trifling, if it be not 
ſhaken much, or puſhed againſt the rectum. 

When I ſaid in my letter, that fixed air appeared 
to be the greateſt corrector of putrefaction hitherto 

LI 4 known, 
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known, your philoſophical reſearches had not then 
made you acquainted with that moſt remarkably an- 
tiſeptic property of nitrous air. Since you favoured 
me with a view of ſome aſtoniſhing proofs of this, L 
have conceived hopes, that this kind of air may like- 


wiſe be applied medicinally to * advantage. 
A Nn a\ Ny 4 | . E 


A dn 

Upon, San Dr. Hales's : account of 1 
experiments to meaſure the diminution of air by re- 
ſpiration (Statical Eſſays, Vol. F. p. 2 38, 4th edition), 
I find an error of th 
diminution of air by reſpiration, though very various, 
15, I believe, always conſiderably leſs than by putre- 
faction, ox ſeveral other cauſes of dimin vation. - 
though I. have mentioned this miougon as equal to 
ſeveral..gthers, nothing material depends upon it; 
the quality, of the air thus diminiſhed being, in alk 
reſpects, the, ſame, notwithſlanding the cauſe of in- 


creaſe: Peck, as I;baxe obſerved, in this and other 
caſes, co- operates with the cauſe of a) be 


greater, than. I had ſuppoſcde. 
did not endeavour to mtaſure the quantity of the 
diminutign of air by reſpiration, as I did that by 


othergcauſes:; becauſe I imagined that it had bern 


done g ſufficiently: by others, So. elpecially by Dr. 
es. EX 
e „hb : anotiggoils 06970 n. C: 
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Received November 29, 1771. 


XX. A. Eſſay on the periodical Appearing f 


and Diſappearing of certain Birds, at 
different Times of the Year. In a Letter 
from the Honourable Daines Barrington, 


Hice-Preſ. R. 5. to William Watſon, 
M. D. F. R. F. 


DAR Sik, 


Read April 2, 9, 30, 


8 I know, from ſome converſ- 
and May 14, 1772. 


ation we have had on this head, 
that you conſider the migration of birds as a very 
intereſting point in natural hiſtory, I ſend you the 
following reflections on this ſubject as they have oc- 
curred to me upon looking into moſt of the orni- 
thologiſts who have written on this queſtion. 

It will be firſt neceſſary in the preſent, as in all 
ether diſputes, to define the terms on which the 
controverſy ariſes. I therefore premiſe that I mean 
by the word Migration, a periodical paſſage by a 
whole {pecies of birds acroſs a conſiderable extent of 
fea. 

I do not mean therefore to deny that a bird, or 
birds, may poſſibly fly now and then from Dover to 

VoL, LXII. M m Calais, 
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Calais, from Gibraltar to Tangier, or any other ſuch. 
narrow trait, as the oppoſite coaſts are clearly within 
the bird's ken, and the paſſage is no more adventurous 
than acroſs a large freſh water lake. 

I as little mean to deny that there may be a peri- 
odical flitting of certain birds from one part of a con- 
tinent to another: the Royſton Crow, and Rock 
Quzel, furniſh. inſtances of ſuch a regular mi- 
gration. 

What I mean chiefly to contend therefore is, that 

it ſeems to be highly improbable, birds ſhould, at 
porn ſeaſons, traverſe large tracts of ſea, or rather. 
ocean, without leaving any of the ſame ſpecies be- 
bind, but the ſick or wounded. 

As this litigated point can only receive a a ſatisfactory 


deciſion from very accurate obſervations, all preceding 
naturaliſts, from Ariſtotle to Ray, have ſpoken with 
much doubt concerning it. 

Soon after the ap e of Monſ. Adanſon's 
voyage to Senegal, however, Mr. Collinſon firſt, in 
the Philoſophical Tranſactions ®, and after him the 
moſt eminent ornithologiſts of Europe, ſeem to 
Have conſidered this traveller's having caught four 
European Swallows on the 6th of October, not 
far from the African coaſt, as a. deciſive proof, 
that the common ſwallows, when they diſappear 
in Europe, make for Africa during the winter, and 
return again to us in the ſpring, 

At is therefore highly incumbent upon me, Who 
profeſs that I am by no means ſatisfied with the ac- 
Haun given. by Monſ. Adanſon of theſe * 


; | * Part It 1760, p. 4595 & ſeq. 
| ſwallows, 
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fwallows, to enter into à very minute diſcuſſtom of 


what may, or may not, be inferred from his obſer. 


vation according to his own narrative. 

1 ſhall firſt however conſider the general argu 
ments, from which it is ſuppoſed that birds of paſkage 
periodically traverfe oceans, which indeed may be 


almoſt reduced to this fingle one, viz, we ſee certaih 


birds in particular ſeaſons, and afterwards we fee 
them not; from which data it is at once inferred, 
that the cauſe of their diſappearance i, that they 
have croſſed large tracts of fea. + 

The obvious anfwer to this is, that no well-atteſtet 
inſtances can be produced of ſuch a migration, as 1 
ſhall endeavour to ſhew hereafter; but beſides this 
convincing negative proof, there are not others want- 
in 

bel who ſend birds periodically acroſs the ſea, 
being preſſed with the very obvious anſwer I have 
before ſuggeſted, have recourſe to two ſuppoſitions, 
by which Fey would account for their not being 
obſerved by ſeamen during their paſſage. 

The firſt is, that they rife fo high in the air that 
they become inviſible * ; but unfortunately the riſing 
to this extraordinary height, or the falling from it, is 
equally deſtitute of any ocular proof, as the birds 
being ſeen during their paſſage. 
I have indeed converſed with ſome 


conceive they have loſt fight of birds by their per- 
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It is well known that ſothe ornithologifts have even ſup- 
2 that they leave our atmoſphere for that * the Moon. Sec 
ar}, Miſc. Vol. II. P · 56 Is $8 $7 
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people; who _ 
pendicular flight; 1 muſt own, however, chat 1 hare 3 
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ft furppoſte> thom to-heiſhott-fighted, as never 

v tot the ſiglit oß c bird: myſt᷑ lf. but from its horizontal 

"Ws, and I doubt Sd whether any: bird was 

- &veri:ſeen to riſe to a: greater height. than e 
twice that of St, Paul's eros . 

% here ſaems to be hut one method indeed; by 
which the * on of a bird in the air may he-elti-- 
mate; which ispbyetmparing its apparent fixe with 

its known one, When very near us; and it. need not 

de ſaid that method of calculating muſt depend 
entirely: upon the fight: of the obſerver,. who, if he 
pens mot to —— well at a diſtance, will mary; 

| adden ſappoſe-the bird to he loſt in the clouds. 
ouia There is alſo another objection to the — - 

of birds — ſeas at ſuch an extraordinary height, 

dtariſing from — known rarefaction of the air, which 

- may « y be (inconvenient: for reſpiration, as well 

=s'thght.; and if this was. not really the caſe, one 

ſhauld ſuppoſe that birds would frequently rite. to 

uch uncommon elevations, when - they: had no c- 

: cafion to traverle. oceans. 


e 


* Wits geeſe fly at the greateſt height of any bird I ever 
happened: to attend to; and from comparing them with rooks, 
which I have frequently looked at, when perched on the croſs-of 
St. Paul's, I cannot think that a wild-gooſe was ever timiniſhed, 
to my fight at leaſt, more than he would be at twice the height 
of St. Paul's, or perhaps 320 yards. Mr. Hunter, F. R. S. in- 
forms me, that the bird which hath appeared to him as the higheſt 
flier, is a ſmall eagle on the confines of Spain and Portugal, 
which frequents high rocks. Mr. Hunter hath firſt ſeen this 
| ſpecies of eagle from the bottom of a mountain, and followed it 
to the top, when the bird hath riſen ſo high as to appear leſs - 
© than he did from the bottom. Mr. Hunter however adds, that 
He could ſtill heat che cry, and diſtinguiſh the bird. 5 


ee The 


The. Scoteh 1 ents: 
ground-iof any me bird, E 8 
ſbort flights. I Eos 200 flib 
Bat it is alſo ao by ſome; that the renſpn why 
ſeamen do not regularly. ſee the migration of bizds; is 
becauſe. _ chooſe. the. night, nde ahe day, for 
the paffage 1 41 ti: chick 
Now: l it may be ated; that poſſibly binds 
= on from the. coaſt of Holland to | the Baſtcrn 
of England (for example) during a night, 
it hes dark. — 2 it "ay 5 the Art 4 
circle to afford time for a bird to paſs: from the Libe | 
to many parts. of Europe, which Monſ. de! Buffon 
calculates, may be. done in about. eig ar nine 
days . 2g id 10 
If the paſſage happened in half the nights of the 
year, which have the. benefit of moon che birds 
would be diſcovered: by the ſailors almoſt as well as 
in the day time; to which I muſt add that ſeveral 
ſuppoſed birds of paſſage (the Fieldfare in particular) 
always call when on their flight, ſo that the ſeamen 
muſt be deaf as well as blind, if ſuch flocks * birds . 
_ eſcape their notice. 
Other objections however remain” i oY: we 


theſis of a Paſſage 2 the night. 1 


(n (x) 


* Mr. Citeſby ſuppoſes that or may thus paſs i in . n M ' 

time, to avoid birds of prey. Phil, Tranſ. Abr. Vol. II. p. 8 

But are not owls then ſtirrin | 
On the other hand, jf they migrate. in the day ti time, ml es, 

hawks, and other birds of prey, muſt be very bad 3 or | 

to attend (like Arabs): theſe large and periodical caravans. . 

+ la. the preface to the firſt volume of his. lately publiſhed 

OTF» p. 32. | 
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- Mot birds not only ſleep: during the night, but 
are 28 much i & from diſtinguiſhing ob- 
jets well as we are, in the abſence of the ſuh: ft 
is. therefore inconceivable that they ſhould chooſe | 
owl-light for ſuch a diſtant jou 
Beſides this, the Eaftern coaſt of England, to which 
birds of paſſage muſt neceſſarily firſt come from the 
continent, bach many light-houſes upon it ; "Ry 
would therefore, in a dark night, immediately ma 
for ſuch an object, and deſtroy themſelves by flying 
with violence againſt it, as is well known to every 
bat-fowler. 37 

Having endeavoured to „err theſe two Tup- 
by which it is contended that birds of 
ay eſcape obſervation in their flight; I 
thall now confider all the inſtances I have been able 
to meet with of any birds being actually feen whilſt 
they were croſſing any extent of . though I 
might give a very ſhort refutation to them, by in- 
fiſting, that if this was ever experienced, it muſt 
Happen as conſtantly in a ſea, which is much navigated, 
as the return of the ſeaſons. 


I cannot do better than to follow theſe according 
to chronological order. - 

The firſt in point of time is that which is cited 
by Willoughby “, from Bellon, whoſe words are thus 
tranſlated, « When we | failed from Rhodes to 
<<, Alexandria, many quails flying from the North 
„ towards the South, were taken in our ſhip, whence 
I am perſuaded that they ſhift places; for for- 
* merly, when I failed = of the Iſle of Zant to 
40 . or Negropont, in the ſpring, 1 bad ob- 


: * B. II. c. 11. $ 8. 


& ſerved 
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& ſerved quails flying the contrary way to N. and 8. 
« that they might abĩde there all ſummer, at which 
4 time alſo a great many were taken in the ſhip.” 

Let us now. confider' what is to be 1 from 
this citation. 

In the firſt place, Bellon Joes not particulirize the 
longitude and latitude of that part of the Mediter-- 
ranean, which he was then croſſing; and in his courſe 
from Rhodes to Alexandria, both the iſlands of 
- Scatpanto and Crete could be at no great diſtance :: 

theſe quails therefore were probably flitting from one 
land of the Mediteranean F to another 

The fame obſervation. may be made with regard 
to the quails which he ſaw between Zant and Negro- 
pans, as the whole paſſage is crouded with iſlands, . 

they therefore might be paſſing from iſland to iſland, 
or Ned to headland, which might very proba- 
bly lye Eaſt and Weſt, ſo as to occaſion the birds 
fling ina different direction, from vrhich they b 
the ſhip before. 
LI have therefore no objection to this proof of mi- 
gration, if it is only inſiſted upon to ſhew that a quail 
thifts, its ſtation at certain ſeaſons of the year; but 
cannot admit that it is fair from hence to argue that 
theſe birds periodically croſs large tracts of ſea. 

Bellon himſelf ſtates, that when the birds ſettled 
upon the ſhip, they were taken by the firſt perſon 
who choſe to catch them, and therefore they muſt: 
have been unequal to oy ſhort ir woe: they. 
were mg. 3 


*. One of the 1 inande is ſppofed.1 to bive ob- 
tained its ancient name of Ortygia from the numbers of quails. 


It 
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It is very true that quails have been often pitcheã 
upon as inſtances of birds that migrate acroſs ſeas, 
becauſe they are ſcarcely ever ſeen in winter: it is well 
known, however, to every ſportsman, that this bird 
never flies 300 yards at a time, and the tail being 
ſo ſhort, it is highly {improbable they ſhould be 
equal to a paſſage of any length. 3 

We find therefore, that quails, which are com- 
monly ſuppoled to leave our iſland in the winter, in 
reality retire to the ſea coaſts, and pick up their food 
amongſt the fea weeds *. 

I have happened lately to ſee a ſpecimen of a par- 
ticular ſpecies of quail, which is deſcribed by Dr. 
Shaw+, and is diſtinguiſhed from the other kinds by 
wanting the hind-claw. 

Dr. Shaw alſo ſtates that it is a bird of paſſage, 
Now if quails really migrate from the coaſt of Bar- 
bary to Italy, as is commonly ſuppoſed, whence can 
it have ariſen that this remarkable ipecies hath eſcaped 
the notice of Aldrovandus, Olina, and the other 
Italian ornithologiſts ? | 

When I had juſt finiſhed what I have here ſaid 
with regard to the migration of quails, I have had an 
opportunity of ſeeing the ſecond volume of Monſ. de 
Buffon's ornithology ; where, under this article, he 
contends that this bird leaves Europe in the winter. 

It is incumbent upon me, therefore, either to own 
am convinced by what this moſt ingenious and able 
naturaliſt hath urged, or to give my reaſons why I 


* 


* See Br. Zool. Vol. II. P · 210. 2d Ed. octavo. 
+ Phyſ. Obſ. on the kingdom ef Algiers, ch. 2. 


4 See p. 459, & ſeg. 


1 273 ] 


ſill continue to diſſent from the opinion he Narr 
tains. 

Though M. de Buffon hath diſcuſſed his e int 
very much at large, yet I find only the 1 
facts or arguments to be new. 

He firſt cites the Memoirs of the A 

Sciences ®, for an account given by M. ( debe * 
quails coming to the iſland of Malts in the month 
of May, and leaving it in September. : 

The firſt anſwer to this obſervation is, that the 
iſland of Malta is not only near to the coaſt of 
Aftica, but to ſeveral of the Mediterranean iſlands ; i 
it chiegefore amounts to no more than * en 
hevethofore taken notice of © 5 


1 
! - = =» 


partial crop on "the — T 
Now can it be ſuppoſed that there i is that difference 
between the harveſt on the coaſt of Africa, and that 
of the ſmall quantity of grain which grows on the 
rocky iſland of Malta, that it becomes inconvenient 
to the bird to ſtay in Africa. as ſoon as May ſets in; 
and neceſſary, on the other hand, to continue in 
Malta from May till September. 
Monſ. de Buffon then ſuppoſes that qualls make 
their paſſage in the night, as well as conceives them 
to be of a remarkably warm temperature. +, and ſays 
* Tom. III. p. 9 and 92 
+ Both Monſ. de Godeheu and M. de Buffon ſeem to conceive 
* the quail ſhould fly in the ſame direction as the wind blows ; 
but birds on the wing from point to point, which are at a conſi- 
derable diſtance, fly . the wind, as their plumage is ether- 
wiſe ruffled. 
4 As. this is given for a oraſon why the African quails migrats 


Northward : Q. what is to become of the Icelandie quails dur- 
ing the ſummer ? 


Vor, LXII. Nn 
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that . chaud comme une caille,” is in every one's 
mouth. OED | 
| Now in the firſt place their migration during the 
| night, is contrary to Belon's account, which M. de 
Buffon ſo much relies upon, who expreſly ſays, that 
the birds were caught in the day time . 
In the next place, I apprehend that ** chaud comme 
« ne caille,” alludes to the very remarkable ſa- 
laciouſneſs of this bird, and not to the conſtant heat 
of its body. 
Monſ. de Buffon then obſerves, that if quails are 
kept in a cage, they are remarkably impatient of 
confinement in the autumn and ſpring, whence 
he infers that they then want to migrate +; he alſo adds, 
in the ſame period, that this uneaſineſs begins an hour 
before the fun riſes, and that it continues all the night. 
This great naturaliſt does not ſtate this obſervation 
as having been made by himſelf, and it ſeems upon 
the face of it to be a very extraordinary one. 


* All birds indeed are warmer by four degrees than other ani- 
mals. See ſome ingenious thermometrical experiments by Mr. 
_ Martin of Aberdeen, Edinb. 1771, x2mo. 

+ Upon looking a ſecond time into Belon, he does not indeed 
ſtate whether it was in the day or the night; but if it had hap- 
pened in the latter, this traveller and ornithologiſt could not well 
have omitted ſuch a circumſtance. Beſides this, he mentions in 
what direction the quails were flying, which he could not have 
diſcerned in the night. 

1 It may alſo ariſe from this bird's being of ſo quarrelſome a 
diſpoſition, and conſequently moſt likely to fight with its fellow 
priſoners when they are all in greateſt vigour after moulting, and 
on the return of the ſpring. 

M. de Buffon allows that they will fight for a grain of miller, 
and adds, „car parmi les animaux il faut un ſujet reel pour ſe 
* battre,” M. de Buffon hath never been in a cockpit. 

F 
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No one (at leaſt with us) ever keeps quails in a 
cage except the poulterers, who always ſell them as 
faſt as they are fat, and conſequently can give no 
account of what happens to them during fo long an 
impriſonment as this obſervation neceſſarily implies. 

No ſuch remarkable uneaſineſs hath ever been at- 
tended to in any other ſuppoſed bird of paſſage 
during its confinement ; but, allowing the fact to be 
as M. de Buffon ſtates, he himſelf ſupplies us with 
the real cauſe of this impatience. 

He aſſerts, that quails conſtantly moult twice * a 
year, viz. at the cloſe both of fammer and winter; 
whence it follows, that the bird, in autumn and 
the ſpring, muſt be in full vigour upon its re- 
covery from this periodical illneſs : it can therefore as 
little brook confinement, as the phyſician's patient 
upon the return of health after illneſs. 

Thus much J have thought it neceſſary to ſay, in 
anſwer to M. de Buffon, who © dum errat, docet,” 
who ſcarcely ever argues ill but when he is mifinformed 
as to fats, and who often, from ſtrength of under- 
ſtanding, difbelieves ſuch intelligence as might impoſe 
upon a naturaliſt of leſs acuteneſs and penetration. 


* have often heard that certain birds moult twice a year, ſome 
af which I bave kept myſelf without their changing their fea- 
thers more than once. | rp 

I ſhould ſuppoſe that this notion ariſes from fome birds not 
moulting regularly in the autumn every year ; and when the 
change takes place in the following ſpring, they very commonly 
die : I can ſcarcely think that many of them are equal to two 
illneſſes of ſo long a continuance, which are conſtantly to return 
within twelvemo aths. 1 7 

I ſhould therefore rather account for the extraordinary briſk- 
neſs of a quail in autumn and the ſpring,, from its recovery after 
moulting in the former, and from the knowa effects of the ſpring 
as to moſt animals in the latter. 
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The next inſtance of a bird being caught at any 
diſtance from. land, is in Sir Hans Sloane's voyage to 
Jamaica, who ſays, that a lark was taken in the ſhip 
40 leagues from the ſhore: this therefore was cer- 
tainly an unfortunate bird, forced out to ſea by a 
ſtrong wind in flying from headland to headland, as 
no one ſuppoſes the {kylark to be a bird of paſſage. 

The ſame anſwer may be given to a yellow-ham- 
mer's ſettling upon Haſſelquiſt's ſhip in the entrance 
of the Mediterranean, with this difference, that 
either the European or African coaſt muſt have been . 
much: nearer than 40 leagues *. 

The next fact to be conſidered is what is men- 

tioned in a letter of Mr. Peter Collinſon's, printed in 
the Philoſophical Tranſactions +. 
He there ſays, That Sir Charles Wager had 
frequently informed him, that in one of his 
* voyages home in the ſpring as he came into ſound- 
« ings in our channel, that a great flock of ſwallows 
© almoſt covered his rigging, that they were nearly 
« ſpent and famiſhed, and were only feathers and 
© bones; but being recruited by a night's reſt, they 
e took their flight in the morning.“ 

The firſt anſwer to this is, that if theſe were birds 
which had croſſed large tracts of ſea in their periodi- 
cal migrations,, the fame accident muſt happen eter- 
nally, both 1n the ſpring and autumn, which is not 
however pretended by any one. | 

In the next place, the ſwallows are ſtated to be 
ſpent both by famine and fatigue; and how were 
they to procure any flies or other ſuſtenance on the 


A 


* See Haſſclquiſt's Travels, in princ. 
+ 1760. Part II. p. 461. 


3 rigging 


. 
rigging of the admiral's ſhip, though they migth in- 
deed reſt themſelves ? 74.1 

Sir Charles, however, expreſly informs us, that 
he was in the channel, and within ſoundings: theſe 
birds, therefore (like Bellon's quails) were only paſſing 
probably from headland to headland; and being forced 
out by a ſtrong wind, were obliged to ſettle upon 
the firſt ſhip they ſaw, or otherwiſe muſt have drop- 
ped into the ſea, which I make no doubt hap- 
pens to many unfortunate birds under the ſame cir- 
cumſtances. . 

As the birds which thus ſettled upon Sir Charles 
Wager's rigging were ſwallows, it very naturally 
brings me now to conſider the celebrated obſervation 
of Monſ. Adanſon, under all its circumſtances, as it 
hath been ſo much relied upon, and by naturaliſts of 
fo great eminence. 

Monſ. Adanſon is a very ingenious writer, and the 
publick is much indebted to him for many of the re- 
marks which he made whilſt he reſided in Senegal. 

I may, however, I think, preſume to ſay, that he 
had not before his voyage made ornithology his parti- 
cular ſtudy ; proofs of which are not wanting in other 
parts of his work, which do not relate to ſwallows. 

For example, he ſuppoſes, that the Canary birds 
which are bred in Europe are white, and that they 
become fo by our climate's being more cold than 
that of Africa. 

« Jai remarque que le ſerin qui devient tout blanc 
« en France, eſt a Teneriffe d'un gris preſque auffi 
« fonce que celui de la linotte; ce changement de 
e couleur provient vraiſemblablement de la froidure 
„ de notre climat *.“ 


* Voyage au Senegal, p. 13. 
Mr. 
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Mr. Adanſon in this paſſage ſeems to have deduced 
two falſe inferences from having ſeen a few white 
Canary birds in France, which he afterwards com- 
pares with thoſe of Teneriff, and ſuppoſes the change 
of colour to ariſe merely from alteration of climate : 
it is known, however, almoſt to every one, that there 
is an infinite variety in the plumage of the European 
Canary birds, which, as in poultry, ariſes from their 
being pampered with ſo much food, as well as con- 
finement *. | 
Monſ. Adanſon, in another part of his voyage , 
deſcribes a Roller, which he ſuppoſes to migrate 
ſometimes to the Southern parts of Europe. 
This circumſtance ſhews that he could not have 
looked much into books of natural hiſtory, be- 
| cauſe the principal ſynonym of this bird is 
garrulus Argentoratenſis | ; and Linnæus informs us 
that it is found even in Sweden ||. 


* In the ſame paſſage, he compares the colour of the African 
Canary bird to that of the European linnet, and ſays it is d un 
gris preſque auſſi foance, whereas the European linnet is well 
known to be brown, and not grey. [he linnet affords a very 
deciſive proof that the change of plumage does not ariſe from 
the difference of climate, but the two cauſes I have affigned. 
The cock bird, whilſt at liberty, hath a red breaſt: yet if it is 
either bred up in a cage from the neſt, or is caught with its red 
plumage, and afterwards moults in the houſe, it never recovers 
the red feathers. 55 

That moſt able naturaliſt, Monſ. de Buffon, from having 
ſeen ſome cock linnets which had thus moulted off, or perhaps 
ſome hen linnets (which have not a red breaſt) conſiders them 
as a diſtinct ſpecies, and compares their breeding together in 
an aviary, to that of the Canary bird and goldfinch. Ornith, 
p. XxII. 

+ P. 16. f Or of Straſburgh. 

Faun. Suec. 94. 
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The ſtrong charaReriſtic mark of this bird, is the 
outermoſt feathers of the tail, which able naturaliſts 
deſcribe as three fourths of an inch longer than the 
reſt * Monſ. Adanſon, however, compares their 
length, not with the other feathers of the tail, but 
with the length of the bird's body, which is by no 
means the natural or proper ſtandard of com- 
pariſon. 

The reaſon of my taking notice of theſe more 
minute inaccuracies in Monf. Adanſon's account of 
birds, arifes from Mr. Collinſon's relying upon his 
obſervations with regard to ſwallows being * abſo- 
lutely deciſive, becauſe he is repreſented to be ſo able 
a naturaliſt. AC 

I ſhal! now ſtate (very minutely) under what 
circumſtances theſe ſwallows were caught, and what 
ſeems to be the true inference from his own ac- 
count. 1 

He informs us, that four ſwallows ſettled upon the 
ſhip, not 50 leagues from the coaſt of Senegal, on the 
6th of October; that theſe birds were taken, and 
that he knew them to be the true ſwallow of Europe. 
which he ſuppoſes were then returning to the coaſt 
of Africa. 

I ſhall now endeavour to ſhew that theſe birds 
could not be European ſwallows ; nor, if they were, 
could they have. been on their return from Europe 
to Africa. 


* Willoughby, p. 131. Br. Zool. Vol. II. in append. 

+ I have before endeavoured to ſhew that Monf. Adanſon does 
not always recolle& with accuracy the plumage of the moſt 
common European birds, by what he ſays with regard to the 


linnet. 
The 
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The word Hirondelle, in French, is uſed as a general 
term for the four “ ſpecies of theſe birds, as the 
term ſwallow is with us. 

Now the four {wallows thus caught and examined 
by Monf. Adanſon were either all of the ſame 
| ſpecies, or intermixed in ſome other proportion. 

Would not then any naturalift in ſtating ſo ma- 
terial a fact (as he himſelf ſuppoſes it to be) have 
particularized of what ſpecies of ſwallow theſe very 
intereſting birds were ? 

Should not Monſ. Adanſon alſo have taken care to 
diſtinguiſh theſe ſuppoſed European ſwallows from 
two ſpecies of the fame tribe, which bear a general 
reſemblance to thoſe of Europe, and are not only 
deſcribed, but engraved by Briſſon, under the name 
of FHirondelle de Senegal & Hirondelle de rivage du 
Senegal 2? 

Though Monſ. Adanſon was above a year on 
this part of the African coaſt, paid ſo much atten- 
tion to ſwallows, and was ſo immediately acquainted 
with the different ſpecies on the firſt inſpection, yet 
he ſeems never to have diſcovered that there were 
ſuch African ſwallows as are thus deſcribed and en- 
graved by Briſſon, though he muſt have ſeen them 
daily. 
Monſ, Adanſon however concludes his account of 
the ſuppoſed European ſwallow, whilſt it continues 
on the coaſt of Senegal, by a circumſtance which 


* Vix. the ſwallow xaT nv, the martin, the ſand martin, 
and the ſwift : I omit the goatſucker, becauſe this bird, though 
properly claſſed as a ſpecies of ſwallow by ornithologiſts, is not 
ſo confidered by others. 

+ See Briſſon, Tom. II. pl. xiv. 
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feems to prove to demonſtration of what ſpecies the 
four fwallows caught in the ſhip really were. 

He ſays that they rooſt on the ſand either by 
themſelves, or at moſt only in pairs, and that they 
frequent the coaſt much more than the inland 
parts “. 

Theſe ſwallows therefore, if they came from 
Europe, muſt have immediately changed at once their 
known habits: and is it not conſequently moſt clear 
that they were of that ſpecies which Briſſon deſcribes 
under the name of Hirondelle de rivage du Senegal? 

But though it ſhould be admitted, notwithſtanding 
what I have inſiſted upon, from Monſ. Adanſon's 
own account, that theſe were really ſwallows of the 
ſame kind with thoſe of Europe; yet I muſt fill 
contend that they could not poſſibly have been on 
their return from Europe to Africa, becauſe the high 
road for a bird from the moſt Weſtern point of 
Europe to Senegal, is along the N. Weſt coaſt of 
Africa, which projects greatly to the Weſtward of 
any part of Europe. 

What then could be the inducement to theſe four 
ſwallows to fly 50 leagues to the Weſtward of the 
| coaſt of Senegal, ſo much out of the proper 

direction? | 
It ſeems to me therefore, very clear, that theſe 
_ ſwallows (whether of the European kind or not) 
were flitting from the cape de Verde iſlands to the 


Voyage an Senegal, p. 67. I wiſh Monſ. Adanion had 
alſo informed us whether theſe twallows had the ſame notes with 
thoſe of Europe, which is a very material circumſtance in the 
natural hiſtory of birds, though little attended to by moſt orni- 
thologiſts. 
VoL. LXII. O oO 
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coaſt of Africa, to which ſhort flight, however, they 
were unequal, and were obliged from fatigue to fall 
into the ſailors hands. 

Monſ. Adanſon likewiſe mentions “ that the ſhip's 
company caught a Roller on the 26th of April, which 
he ſuppoſes was on its paſſage to Europe, though he 
was then within fight of the coaſt of Senegal: this 
bird, however, muſt be admitted not to have had 
_ ſufficient itrength to reach the firſt ſtage of this 
round · about journey, and was therefore probably 
forced out to ſea by a ſtrong wind, in paſſing from 
head - land to head-land. 

But I muſt not diſmiſs what hath been obſerved 
with regard to the ſwallows ſeen by Monſ. Adanſon 
at Senegal, without endeavouring alſo to anſwer 
what M. de Buffon hath not only inferred from it, 
but hath endeavoured to confirm by an actual ex- 
periment . 

M. de Buffon, from the many inſtances of ſwallows 
being found torpid even under water, very readily 
admits, that all the birds of this genus do not mi- 
grate, but only that ſpecies which was ſeen by Monſ. 
Adanſon in Africa, and which he generally refers to 
as the chimney ſwallow ; but from the outſet, ſeems 


* Voyage au Senegal, p. 15- 

+ See the two prefatory diſcourſes to his ſixteenth volume 
of natural hiſtory. | 

+ So little do naturaliſts know of this very common bird, 
that I believe it hath never yet been obſerved by any writer, that 
the malo ſwallow hath only the long flender feathers in the tail, 
which are conſidered as its moſt diſtinguiſhing marks, I venture 
to make this remark upon having ſeen the difference in two 
{ſwallows which are in Mr. Tunſtall's collection, F. R. S. as alſo 
in two others, which have lately been preſented to the Muſeum 
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to ſnew that he hath himſelf confounded this ſpecies 
with the martin. 

« Prenons un ſeul oiſeau, par exemple, Vhiron- 
e delle, celle que tout le monde connoit, qui paroit 
* au printems, diſparoit en automne, & fait ſon nid 
« avec de la terre contre les fenetres, ou dans les 
«« cheminees.” p. 23. | 

It is very clear that the deſign in this period is to 
ſpecify a particular bird in ſuch a manner that no 
doubt could remain with any one about the ſpecies 
referred to; and from other paſſages which follow, 
it is as clear that Monſ. de Buffon means to allude to 
the ſwallow ar Co | 
Though this was certainly the intention of this 
moſt ingenious naturaliſt, it is to me very evident 
that the martin, and not the ſwallow, was in his con- 
templation, becauſe he firſt ſpeaks of the bird's build- 
ing againſt windows, before he mentions chimneys, 
and therefore ſuppoſes that either place is indifferent ; 
which is not the caſe, becauſe the ſwallow ſeldom 
builds on the ſides of windows, or the martin in 
chimneys. 

There are perhaps three or four martins to one 
ſwallow in all parts; and from their being the more 
common bird of the two, as well as from the cir- 
cumſtance of their building at the corner of windows 
(and conſequently being eternally in our fight), nine- 


of the Royal Society, by the directors of the Hudſon's Bay 
company. 

Theſe long feathers would be very inconvenient to the hen 
during incubation ; and they are likewiſe confined to the cock 
widnu-bird, as, from their more extraordinary length, they would 
be ſtill more ſo. 
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teen out of twenty, when they ſpeak of a ſwallow, 
really mean a martin “. 

'I only take notice of this ſuppoſed inacuracy in 
Monſ. de Buffon, becauſe, if that able naturaliſt does 
not ſpeak of the different ſorts of ſwallows with that 
precifion which is neceſſary upon ſuch an occaſion, 
why ſhould he rely fo intirely upon the impoſſibility 
of Monſ. Adanſon's being miſtaken ? 

I ſhall now ſtate the experiment of Monſ. de 
Buffon, to prove that the ſwallow is not torpid in the 
winter, and muſt therefore migrate to the coaſt of 
Senegal . 

He ſhut up ſome ſwallows (Birondelles] in an ice 
houſe, which were there confined plus ou moins. 
« de temps; and the conſequence was, that thoſe 
which remained there the longeſt died, nor could 
they be revived by expoſing them to the ſun; and, 
that thoſe qui n'avoient ſouffert le froid de la 
% glaciere que pendant peu de tems” were very 
lively when permitted to make their eſcape. 


* In the ſame manner the generical name in other languages, 
for this tribe of birds, always means the martin, and not the 
ſwallow. 


Thus Anacreon eomplains of the x«\:dwy for waking him 
by its twittering. 

Now if it be conſidered that there was only the kitchen chim- 
ney in a Grecian houſe, it muſt have been the martin which 
built under the eaves of the window, that was troubleſome to- 


Anacreon, and not the ſwallow, 
Ovid alſo ſpeaking of the neſt of the hirundo, ſays, 


luteum ſub trabe figit opus. 
by which he neceſſarily alludes to the martin, and not the 


fwallow. 


+ Plan de Fouvrage, p. 1 5 
| Monſ. 
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Monſ. de Buffon does not, in this account of his 
experiment, ſtate the time during which the birds 
were confined; but as the trial muſt have been made 
in France, the ſwallows which he procured could 
not be expected to be torpid either in an ice-houſe *® 
or any other place, becauſe the ſeaſon for their uy 
in that ſtate was not yet arrived. 

cannot alſo agree with M. de Buffon that thoſe 
birds which were ſhut up the longeſt time died 
through cold, as he ſuppoſes, but for want of food, 
as he "neither- ſupplied them with any flies, nor, if he 
had, could the ſwallows have caught them in the 
dark: a very ſhort faſt kills theſe tender animals, 
which are feeding every inſtant when on the 
win 

of therefore ſeems not to follow from. this, or any 
other experiment, thzt ſwallows muſt neceſfarily 
migrate (as Monſ. de Buffon ſuppoſes) to the coaſt of 
Senegal. 


* The very name of an ice-houſe almoſt ſtrikes one with a 
chill ; I placed, however, a thermometer in one near Hyde Park 
Corner, on the 23d of November, where it continued 48 hours, 
and the mercury then ftood at 4354 by Fabrenheit's "3 4 | 

This is therefore a degree of cold which ſwallows ſometimes 
experience whilſt they continue in ſome parts of Europe, without 
any apparent inconvenience ; and it ſhould ſeem that the cold 
vapours which may ariſe from the included ice, fink the ther- 
mometer only 7 or 8 degrees, as the temperature in approved 
cellars is commonly from 50 or 51 throughout the year. 

Sir William Hamilton informs me, that he hath frequently 
ſeen ſwallows in the winter between Naples and Puzzuoli, when 
the weather was warm; as does Mr. Hunter, F. R. S. that he 
hath obſerved them during the ſame ſeaſon, on the confines of 
Spain and Portugal. It ſhould ſeem from this, that very mild 


and warm weather for any continuance always wakes theſe birds 
from their ſtats of torpidity. 


8 wallows 
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_ Swallows are ſeen during the ſummer, in every part 
of Europe from Lapland to the Southern coaſt of 
Spain; nor is Europe vaſtly inferior in point of ſize 
to Africa. 

If ſwallows therefofe retreat to Africa in the 
winter, ſhould not they be diſperſed over the whole 
Continent of Africa, juſt as they are over every part 
of Europe ? 

But this moſt certainly is not fo: Dr. Shaw, who 
was a very good naturaliſt and attended much to the 
birds in the neighbourhood of Algiers (as appears by 
his account of that country), makes no mention of 
any ſuch circumſtance, nor have we heard of it from 
any other traveller *. 

It muſt be admitted indeed, that Herodotus ſpeak- 
ing of a part of upper Egypt (which he had never 
ſeen) ſays, that kites and ſwallows never leave it f 
this, however, totally differs from Monſ. Adanſon's 
account, who informs us that they diſappear in Se- 
negal on the approach of ſummer, 

It ſeems to follow therefore, from this filence in 
others, that ſwallows cannot be accommodated for 
their winter reſidence in any part of that vaſt con- 
tinent, 'but in the neighbourhood of Senegal. 

But this is not the whole objection to ſuch an 
hypotheſis. 


* It may alſo be obſerved here, that credit is in ſome meaſure 
| to M. Adanſon's eyeſight, againſt that of all the Engliſh, 

rench, Dutch, Portugueze, and Danes, who have been ſettled 
not far from Senegal fer above a century, many of which have 
ſpent the greateſt part of their lives there, and whoſe notice, 
iwallows ſeen during the winter, muſt have probably attracted. 


T Dao de xa Neudores ds 05 telt uh anoetsT Euterpe, 
P. 98. ed. Gale. If 
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If the ſwallows of Europe, when they diſappear 
in thoſe parts, retreat to the coaſt of Senegal, what 
neceffarily follows with regard to a Lapland 
ſwallow ? 

I will ſuppoſe ſuch a bird to have arrived ſafely at 
his winter quarters upon the approach of that ſeaſon 
in Lapland; but he muſt then, according both to- 
Monſ. Adanſon's and de Buffon's account, return to 
Lapland in the ſpring, or at leaſt ſome other ſwallow- 
from Senegal fill his place“. $f 
Such a bird immediately upon its arrival on the 
Southern coaſt of Spain would find the climate and food 
which it deſired to attain, and all proper conveniences 
for its neft : what then is to be its inducement for 
quitting all theſe accommodations which it meets with 
in ſuch profuſion, and puſhing on immediately over ſo 
many degrees of European continent to Lapland, where 
both martin and ſwallow: can procure ſo few eaves of 
houſes to build upon? What alſo is to be the in- 
ducement to theſe birds, when they have arrived at- 
that part of the Norwegian coaſt which is oppoſite 
to the Ferroe iſlands, to croſs degrees of ſea, in order 


* Mr. Stephens, A. S. S. informs me, that there was a neſt of 
martins for twenty years together in the hall of his houſe in 
Somerſetſhire (near Bath); nor could the old birds procure food 
either for themſelves, or their young, till the door was opened in 
the morning. 

Can it it be ſuppoſed that the ſame birds or their deſcendants - 
could have ſo long fixed upon ſo very inconvenient a ſpot, to 
which they conſtantly returned from the coaſt of Africa, neg- 
letting ſo many others, which they muſt have always paſſed 
by ? Does it not alſo afford a moſt ſtrong preſumption, that 
Ang torpid during winter in the neighbourhood of this old 


to 
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to build in ſuch ſmall ſpots of land, where there are 
{till fewer houſes ? 


The next fact I have happened to meet with of 
a bird's being ſeen at a conſiderable diſtance from 
the ſhore, is in Mr. Forſter's lately publiſhed 
tran{lation of Kalm's account of N. America“. 

We are there informed that a bird (which Kalm 
calls a ſwallow) was ſeen near the ſhip on the 2d 


ef September, and, as he ſuppoſes, 20 degrees from 
the continent of America . 


It appears however, by what he before ſtates in his 


journal, that the ſhip was not above 5 degrees from 
the iſland of Sable. 


Beſides, if it is contended that this was an Euro- 


pean ſwallow on its paſſage acrofs the Atlantic on 
the -2d of September, it is too early even for a ſwift, 
to have been on its migration, which diſappears 
with us ſooner than the three other ſpecies of Euro- 
pean ſwallows f. 


Only two more inſtances have occurred of birds 
being ſeen in ofen ſea that have been deſcribed 


* Vol. I. p. 24. 


+ It may not be 1mproper here to obſerve, that in all inſtances 
of birds being ſeen at fea any great diftance from the coaſt, it is 
not improbable that they may have before ſettled on ſome other 

veſſel, or perhaps on a piece of floating wreck, 

By accidents of this ſort, even butterflies have ſometimes been 
caught by the ſailors at 40 leagues diſtance from any land. See 
Monſ. ? Abbe Courte de la Blanchadiere's Voyage to Brazil „Paris, 
175, 21mo. p. 169. | 

4 The bird mentioned by Kalm was probably an American 
ſwallow, forced out to fea by ſome accidental ſtorm: there are 


ſeveral ſpecies of them and they ſeem to bear a general affinity to 
thoſe of Europe. 
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with any fort of precifion, which I ſhall juſt 
ſtate, as I would not decline giving the beſt anſwer 
I am able to every argument and fact which may be 
relied upon, by thoſe who contend that birds periodi- 
cally migrate acroſs oceans. | * 
On the zoth of March, 175, Ofbeck, in his 
voyage from Sweden to China “, met with a fingle 
houſe ſwallow near the Canary Iflands, which was 
ſo tired that it was caught by the failors: Ofbeck 
alſo ſtates, that though it had been fine weather for 
ſeveral preceding days, the bird was as wet as if it 
had juſt emerged from the bottom of the ſea. 
If this inſtance proves any thing, it is the ſub- 
merſion and not the migration of ſwallows ſo gene- 
rally believed in all the northern of Europe. 
It would ſwell this Letter to a moſt unreaſonable 
ſize, to touch only upon this litigated point; and I 
ſhall, for the preſent, ſuppreſs what hath happened 
to occur to me on this controverted queſtion . 


* See the lately publiſhed tranſlation of this voyage. 
+ I will, however, mention one moſt decifive fact on this 
Mr. Stephens, A. S. S. informs me, that, when he was 
fourteen years of age, a pond of his father's (who was vicar of 
Shrivenham in Berkſhire) was cleaned, during the month of 
February; that he picked up himſelf a cluſter of three or four 
ſw allows (or martins), which were caked together in the mud, 
and that he carried them into the kitchen, on which they ſoon 
afterwards flew about the room, in the preſence of his — 
mother, and others. Mr. Stephens alſo told me, that his father 
(who was a naturaliſt) obſerved at the time, he had read af ſimilar 
inſtances in the northern writers. This fact is alſo confirmed to 
me by the Reverend Dr. Pye, who was then at ſchool in Shri- 
venham, as alſo by a very ſenſible land-ſurveyor, who now lives 
in the village. 
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Olbeck afterwards, in the courſe of his voyage, 
mentions, that a fallow (indefinitely) followed the 
ſhip, near Java, on the of July, and another 
on the 14th of Auguſt, in the Chineſe ſea, as he. 
terms it. 
After what I have obſerved before with regard to 
other inſtances of the ſame ſort, I need ſcarcely ſay 
that this naturaliſt does not ſtate of what ſpecies theſe 
{ſwallows were; and. that, from the latitudes in which 
they were . they muſt have been ſome of the 
Afatic kinds. 
IJ cannot, however, diſmiſs. this article of the ſwal-- 
low, without adding. ſome general. reaſons, which 
ſeem to prove the on improbability of this or any, 
other bird's periodically migrating over wide tracts of. 
ſea; and I the rather do it in this place, becauſe: 

There are ſeveral reafons why ſwallows ſhould not be . 
quently thus ſound; ponds are ſeldom cleaned in the winter 
as it is ſuch cold work for the labourers ;. and the ſame inſtinct 
which prompts. the bird thus to conceal itſelf, inftruQs it to 
chooſe ſuch a place of ſecurity, that common accidents will not 
diſcover it. 

But the ſtrongeſt reaſon. for ſuch accounts not being mote 
numerous, is, that facts of this fort are ſo little attended to; for 
though I was born within half a mile of this pond, and have 


always had much-curiofity with regard to ſuch facts, yet L never: 
heard a ſyllable about this very material and n account, 


till very lately. 


To this fact I muſt alſo add, that ſwallows may be con- 
ſtantly taken in the month of October, during the dark nights,. 
whilſt they fit on the willows in the Thames, and that one may: 
almoſt inſtantaneouſly fill a large ſack with them, becauſe at this. 
time they will not ſtir from the twigs, when you, lay your hands 
upon them. This looks very much like their beginning to be 
torpid before they hide themſelves under the waters 

A man near Brentford ſays, that he hath caught them in * 
ſtate in the eyt oppoſite to that town, even ſo late as November. | 


the 
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the ſwallow is commonly pitched upon as s the moſt 
notorious inſtance of ſuch a regular paſſage. : 

This ſeems to ariſe firſt from its being ſeen in 
ſuch numbers during the ſummer, from its appear- 
ing almoſt always on the wing, and from its feeding 
in that poſition ; from which two latter circumſtances 
it is ſuppoſed to be the beſt adapted for ſuch diſtant 
migrations. 

And firſt, let us conſider, from the few facts or 
reaſons we have to argue from, what length of flight 
either a ſwallow or any other bird is probably — 
to. 

A ſwallow, it is true, ſeems to be always on the 
wing ; but I have frequently attended, as much as I 
could, on a particular one; and it hath appeared to 
me, that the bird commonly returned to its neſt in 
eight or ten minutes: as for extent of flight, I believe 
I may venture to ſay, that theſe birds are ſeldom a 
quarter of mile from their mate or young ones; they 
feed whilſt on the wing, and are perpetually turning 
ſhort round to catch the inſets, who endeavour to 
Elude them as a hare does a greyhound. 

It therefore ſeems to me, that ſwallows are by no 
means equal to long flights, from their price during 
their ſummer refidence with us. 

I have long attended to the flight of birds; and it 
hath always appeared to me, that they are never on 
the wing for amuſement (as we walk or ride), but 
merely in ſearch of food. 

The only bird which I have ever obſerved to fly 
without any particular point of direction, is the 
rook: theſe birds will, when the wind is s high, 
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1 fly, however, at this time, from poi int 
to. point, but only tumble in the air, merely for their 


diverſion. - 


It ſeems, therefore, that birds are by no means 
calculated for flights acroſs oceans, for which they 
have no previous practice: and they are, in fact, al- 
ways ſo fatigued, that, when they meet a ſhip at ſea, 
they forget all apprehenſions, and deliver * 


up to the ſailors. 


Let us now conſider another objection. to the mi- 
gration of the ſwallow, which Monſ. de Buffon ſup- 
poſes may croſs the Atlantic to the Line in eight 
days * ; and this not only from the want of reſt, bot of 


food, during the paſſage. 


A ſwallow, indeed, feeds on the wing: but whew 
is it to find any inſets, whilſt it is flying over a wide 


=> of ſea? This bird, therefore, if it ever at- 


tempted ſo adventurous a paſſage, would ſoon feel 
a want of food, and return again to land,. where it 


had met with a conſtant ſupply. from minute to 


I am aware it may be here objected, that the 
twallow leaves us on the approach of winter, when 


ſoon no flying inſets can be procured: but I ſhall 
hereafter endeavour to ſhew, that theſe birds are then 
torpid, and, conſequently, can want no ſuch food. 


Another objection remains to the hypotheſis of 
migration, which is, that birds, when flying from 


* Diſcours ſur la nature des oiſeaux, p. 32. 
point 
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point-to poiht, endeavour 128. to have the wind 
againſt them “, as is periodical experienced by the 


London bird-catchers, in March and Ottober, when 
they lay their nets for ſinging birds +. 


which indeed I have before had occafion' to mention. 


days in the fame quarter; or how is he to de} 
upon its continuing to blow againſt his flight with 


moderation? for who can ſuppoſe that a ſwallow can 
make his way to the point of direction, when büf- 


feted by a ſtorm blowing in the teeth of his intended. 
paſſage |? 


Laſtly, can it be conceived that theſe, or any 


other birds, can be impelled by a providential in- 


ſtinct, regularly to attempt what ſeems to be at- 
tended with ſuch inſuperable difficulties, and what 


moſt frequently leads to certain deſtruction? 


But it will ſtill be objected, that as ſwallows re- 


gularly appear and diſappear at certain ſeaſons, it is 
incumbent upon thoſe who deny their migration, to 


* Kalm, in his voyage to America, makes the ſame obſerva - 
tion, with regard to Kying th, and Valentine ſays, that if 


the wind does not continue to blow againſt the bird of paradiſe, 


it immediately drops to the ground, 
| + Theſe birds, as it ſhould ſeem, are then in motion; be- 


cauſe, at thoſe ſeaſons, the ground is plowed either for the winter 
or lent corn. 


t I have myſelf attended to ſwallows during a high wind, 
and have obſeryed that they fly only 1 in ſacltered places, whilſt 
they almoſt touch the ſurface of the ground, 

{new 


4 


The reaſon, probably, for birds thus flying apainſt 
the wind is, that their plumage may not be ruffled, 1 


Let us ſuppoſe, then, a ſwallow to be equal to a 
paſſage acroſs the Atlantic in other reſpects; how is- 


the bird to be inſured of the wind's continuing _ 
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ſhew what becomes of them in * during our 
winter. 

Though it might %a anſwered, that it is not ne- 
ceſſary, thaſe who endeavour to ſhew the impoſſi- 
bility of another ſyſtem or hypotheſis, ſhould from 
| — be obliged to ſet up one of their own; yet I 
ſhall, without any difficulty, ſay, that I at leaſt am 
convinced ſwallows (and perhaps ſome other _ 
are torpid during the winter. 

J have not, I muſt own, myſelf ever ſeen them in 
this ſtate ; but, having heard inſtances of their 11 
thus found, from others of undoubted veracity, I 
have not ſcarcely the leaſt doubt with EW to this 

IR 
N is, indeed, rather difficult to cenceive why | 
ſome ornithologiſts continue to withhold their av 
to ſuch a cloud of witnefles, except that it perhaps 
-contradicts a favourite hypotheſis which they have 
already maintained. 

Why is jt more extraordinary that ſwallows ſhould 
be torpid during the winter, than that bats are found 
in this ſtate, and ſo many inſects, which are the food 
of ſwallows ? 

But it may be faid, that as the ſwallows have 
Crowded the air during the ſummer, in every part 
of Europe ſince the creation, and as regularly diſ- 
appear in winter, why have not the inſtances of their 
being found in a torpid ſtate been more frequent? 
To this it may be anſwered, that though our 
| globe may have been formed ſo many centuries, yet 
the inhabitants of it have ſcarcely paid any attention 
to the ſtudy of natural hiſtory, but within * late 


Fears. 
HR As 


„„ 

As for the ancient Greeks and Romans, their 
dreſs prevented their being ſo much in the fields as 
we are; or, if they heard of a rather extraordinary bird 
in their neighbourhood, they had not a gun to ſhoot. 
it: the only method of attaining real knowledge 
in natural. hiſtory, depends almoſt entirely upon 
the having frequent opportunities of thus killing ani - 
mals, and examining them when dead. 

If. they did not ſtir much in their own: 
country, much leſs did they think of travelling: 
into diſtant regions; want of bills of exchange, and 
of that curioſity which ariſes from our being: 
thoroughly: acquainted with what is near us at home, 
probably ld this; to which may alſo be 
added, the want of a variety of languages: ſcarcely 
any Greek ſeems to have known more than his own: 
tongue, nor Roman more than two #F. 

Ariſtotle, indeed, began ſomething like a ſyſtem 
of natural hiſtory, and Pliny put down, in his com- 
mon place-book, many an idle ftory ; but, before 
the invention of printing, copies of their works: 
could not be ſo generally diſperſed, as to occaſion 
much attention to what might be mn facts for 
the natural hiſtorian. 

In the fixteenth century, Gelaer; Belon, and 
Aldrovandus, publiſhed ſome materials, which might 
be of uſe to future naturaliſts; but, in the ſeven- 
teenth, Ray and Willoughy firſt treated this exten 
five branch of eee clearneſs of method, 

Fo WII YE! 13 l: | 


* + It ok be seen * . alto, that their davigatiau 


was conhned to the Mediteranean, from the compaſs not Dario; 
deen then diſcovered, 


perſpicuity | 
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perſpicuity of deſcription, and accuracy of obſetva⸗ 
tion, as hath not, perhaps, been ſince exceeded. _ 
The works. of thete great naturalifts were ſoon 
diſperſed over: Europe, and the merit of them ac- 
knowledged ; but it ſo happened, that Sir Iſaac 
Newton's amazing diſcoveries in natural philoſophy 
making their appearance about the ſame time, en- 
gaged entirely. the attention of the learned. 

In proceſs of time, all controverſy was glenced 
by the demonſtration of the Newtonian ſyſtem; and 
then the philoſophical part of Europe naturally turned 

their thoughts to other hranches of ſcien cee. 
Since this period, therefore, and not before, na- 
tural hiftery hath been ſtudied in moſt countries of 
Europe; and conſequently, the finding ſwallows in 
a ſtate of torpidity, or on the coaſt of Senegal, dut- 
ing the winter, begins to be an intereſting fact, 
which is communicated to the world __ the Perſon 
who obſerves it. ; 
To this I may add, that the common — 

who have the beſt chance of finding torpid - birds, 
have ſcarcely any of them a doubt with regard to 
this point; ana conſequently, when they happen to 
ſee them in this ſtate, make no mention of it to 
others; becauſe they confider the diſcovery as neither 
uncommon or intereſting to any one. 
Molyneux, therefore, in the Philoſophical Tant. 
actions *, informs us, that this is the general belief 
of the common people of Ireland, with regard to 
land-rails; and 1 have myſelf received the {ame 
anſwer from a perſon who, in December, found 
ſwallows torpid in the ſtump of an old tree. 


* Phil, Tranſ. abr. Vol. II. p. $53. 


Another 


* 


1 97 
Another reaſon why the inſtances of torpid ſwal- 
lows inay not be expected ſo frequently, is, that the 
inſtinct of ſecreting themſelves at the proper ſeaſon 
of the year, lkewiſe fuggeſts to them, it's being 
neceſſary to hide themſelves -in. ſuch. holes and 
_ caverns, as may not only elude the Tearch of man, 
but of every other animal which might prey upon 
them; it is not therefore by any common accident 
that they are ever diſcovered in a ſtate of torpi- 


dity. IT = F | * 4 od.. een PTY r | 
- Since the ſtudy of natural hiſtory, however, hath 
become more general, proofs of this fact are fre- 
quently communicated, as may appear in the Britiſh 
Zoology yx. 18 r . | 
- That it may not be ſaid, however, I do not refer 
to any: inſtance which deſerves credit, if properly 
fifted; I beg leave to cite the letter from Mr, Achard 
to Mr. Collinſan, printed in the Philoſophical Tranſ- 
actions +, from whence it ſeems to be a moſt irre- 
fragable fact, that ſwallows þ are annually diſcovered in 
a torpid ſtate on the banks of the Rhine. I ſhall alſo 
refer to Dr. Birch's Hiſtory of the Royal Society ||, 
where it is ſtated, that the celebrated Harvey diſſected 
* dee Vol. II. p. 250. Brit. Zool. ill. p. 13, 14. As alſo 
Mr. Pennant's Tour in Scotland, p. 199. PETR: 
+ 1763, p. IOt.. OTE Sale bo 5 
1 © Swallows-or martins,” are Mr. Achard's words, which 
I the rather. mention, . becauſe Mr. Collinſon complains that the 
ſpecies is not ſpecihed, 5 — | 
Mr. Collinfon himſelf had endeavoured to prove, that ſand 
martins are not torpid, Phil. Tranſ. 1760, p. 109. and con- 
cludes his letter, by ſuppoſing that all the ſwallow tribe migrates, 
therefore the ſwift is the only ſpecies remaining; for his friend 
Mr. Achard ſhews to demonſtration, that ſwallows or martins _ 
arg torpid ; he does not, indeed, preciſely ſtate which of them. 
I Vol. IV. p. 537. 8 | 
Vor. LXII. 3 ſome, 
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ſome, which were found in the winter, under water, 
and in which he could not obſerve any circulation of 
the blood *. 10 

Aſſuming it, therefore, from theſe facts, that 
ſwallows have been found in ſuch a ſtate, I would 
aſk the partiſans of migration, whether any inſtance 
can be produced where the ſame animal is calculated 
for a ſtate of torpidity and, at the ſame time of the 
year, for a flight acroſs oceans ? 

But it may be urged, poſſibly, that if ſwallows 
are torpid when they diſappear, the ſame thing 
ſhould happen with regard to other birds, which are 
not ſeen in particular parts of the year. 

_ To this I anſwer, that this is by no means a ne- 
ceſſary inference: if, for example, it ſhould be in- 
ſiſted that other birds beſides the cuckow are equally 
careleſs with regard to their eggs, it would be im- 
mediately allowed that the argument ariſing from 


* As the ſwallows were found in the winter, they muſt have 
been in a ſtate of torpidity, as otherwiſe the animals muſt have 
deen putrid. 

I ſhall likewiſe here refer to Phil. Tranſ. abr. Vol. V. p. 33. 
where Mr. Derham ſays, that he heard a ſwift ſqueak in an hole 
of his houſe on the 17th of April; but that, the weather being 
cold, it did not ſtir abroad for ſeveral days. „ 

Tbis ſeems to be a ſtrong inſtance of a bird's firſt waking 
from a ſtate of torpidity, but reſuming its ſleep on the weather 
being ſevere. EF 5 

I ſhall cloſe the proofs on this head (which I could much en- 
large) by the dignified teſtimony of Sigiſmond, King of Poland, 
who affirmed on his oath, to the cardinal Commendon, that he 
had frequently ſeen ſwallows, which were found at the bottom 
of lakes. See the life of cardinal Commendon, p. 211. Paris, 
2071. 40. | 


fuch 
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ſuch ſuppoſed analogy could by no means be relied 


upon *. 


It is poſſible, however, that ſome other birds, 
which are conceived to migrate, may be really tor- 
pid as well as ſwallows; and if it be aſked why they 
are not ſometimes alſo ſeen in ſuch a ſtate during 
the winter, the anſwer ſeems to be, that perhaps 
there may be a thouſand ſwallows to any other ſort 
4 _ and that they commonly are found torpid in 
cluſters, 


* I here ſuppoſe the common notion about the cuckow to be. 
true; becauſe both learned and ignorant ſeem equally to agree 
in the fact. | | 

During the preſent ſummer, however, a girl brought a full 
feathered young cuckow to a gentleman's houſe, where I hap- 
pened to be, who ſaid, that it had been for ſeveral days before 
fed by another bird of equal ſize with itſelf; which therefore 
could not be a hedge-ſparrow, or other ſmall bird, but the parent 
cuckow, 

I have alſo lately been favoured, by Mr. Pennant, with the 
following extract from a manuſcript of Derham's on inſtint, 
The Rev. Mr. Stafford was walking in Gloſſop-dale in the 
4 Peak of Derbyſhire, and ſaw a cuckow riſe from its neſt, 
* which was on the ſtump of a tree, that had been ſome time 
& felled, fo as much to reſemble the colour of the bird. In 
* this neſt were two young cuckows, one of which he 
< faſtened to the ground, by means of a peg and line, and ny 
* frequently, for many days, beheld the old cuckow feed theſe 
her young ones.” 

It is not impoſlible, therefore, that this moſt general opinion 
will turn out like the ſuppoſed effects of the venom of the taran- 
tula ; and, indeed, it is difficult to conceive how ſo ſmall a bird as 
- a hedge-ſparrow can feed a cuckow: it is alſo remarkable, that 
the witneſſes often vary about the ſpecies of ſmall bird thus 
employed. 

It is poſſible, however, that the cuckow (though it may not 
hatch its young) may feed them, when grown too large for the 


foſter parent, | 
Qq 2 DES, 


My [ 300 ] 

If a ſingle bird of any other kind happens to be 
ſeen in the winter, without motion or 3 4 warmth, 
it is immediately conceived that it died by fome com- 
mon accident. | ? 
I ſhall, however, without any reſerve, fay, that I 
rather conceive the notion which prevails with re- 
gard to the migration of many birds, may moſt 
commonly arife from the want of obfervation, 
and ready knowledge of them, when they are 
ſeen on the wing, even by profeſſed ornitholo- 


It is an old faying, that a bird in the hand is 
& worth two in the buſh;” and this holds equally 
with regard to their being diſtinguiſhed, when thoſe 
even who ſtudy natural hiſtory, have but a tranſient 
ſight of the animal 7 | g 
If, therefore, a bird, which is ſuppoſed to migrate 
in the winter, paſſes almoſt under the noſe of a Lin- 
næan, he pays but little attention to it, becauſt he 
cannot examine the beak, by which he is to claſs the 
bird. Thus I conceive, that the ſuppoſing a night- 
ingale to be a bird of paflage ariſes from not readily 
diſtinguiſhing it, when ſeen in a hedge, or on the 
wing . 
This bird is known to the ear of every one, by its 
moſt ſtriking and capital notes, but to the eye of very 


* An ingenious friend of mine makes always a very proper 
2 between what he calls in-door and out-door natu- 
raliſts. 

Thomas Williſel, who zſſiſtſed Ray and Willughby much 
with regard to the natural hiſtory of the animals of this iſland, 
never ſtirred any where without his gun and fiſhing-tackle, 

+ No two birds fly in the ſame manner, if their motions are 
accurately attended to, 

2 few 
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few indeed z becauſe the plumage is dull, nor is 
there any thing peculiar in its make. 
The nightingale ſings perhaps for two months , 
and then is never heard again till the return of the 
fpring, when it is ſuppoſed to migrate to us from the 


continent, with redſtarts, and ſeveral other birds. 
That it cannot really do fo, ſeems highly probable, 
from the following reaſons. 
I his bird is ſcarcely ever ſeen to fly above twenty 
yards, but creeps at the bottom of the hedges, in 
ſearch of maggots, and other inſects, which are found 
in the ground. 
I the ſwallow is not ſupplied with any food 
during its pot ge acroſs oceans, much leis can the 
nightingale be ſo accommodated; and I have great 
reaſon to believe; from the death of birds in a cage, 
which have had nothing to eat for twenty-four 
hours, that theſe delicate and tender animals can- 
not ſupport a longer faſt, though uſing no exerciſe 
at all. 
Io this J may alſo add, that thoſe birds which feed 
on inſects are vaſtly more feeble than thoſe whoſe bills 
can crack ſeed, and conſequently, leſs capable of 
hearing any extraordinary hardſhips or fatigue. 
But other proofs are not wanting, that this bird 
cannot migrate from England. 


* Whilſt it ſings even, the bird can ſeldom be diftinguiſhed, 
becauſe it is then almoſt perpetually in hedges, when the foliage 
is thickeſt, upon the firſt burſt of the ſpring, and when no in- 
ſets can as yet have deſtroyed conſiderable parts of the leaves. 


Nightin- 
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Nightingales are very common in Denmark, Swe- 
den, and Ruſſia , as alſo in every other part of 
Europe, as well as Afia, if the Arabic name is pro- 
perly tranſlated. | 

Now, if it is ſuppoſed that many of theſe birds 
which are obſerved in the ſouthern parts of England, 
croſs the German ſea, from the oppoſite coaſt of the 
continent; why does not the ſame inſtinct drive thoſe 
oſ Denmark to Scotland, where no ſuch bird was 
ever ſeen or heard +? | 

But theſe are not all the difficulties which attend 
the hypotheſis of migration ; nightingales are agreed 
to be ſcarcely ever obſerved to the weſtward of Dor- 
ſetſhire, or in the principality of Wales , much leſs 
in Ireland, 

I have alſo been informed, that theſe birds are not 
uncommon in Worceſterſhire, whereas they are ex- 
ceſſively rare (if found at all) in the neighbouring 

county of Hereford. 1 
Whence, therefore, can it ariſe, that this bird 
ſhould at one time be equal to the croſſing of ſeas, 
and at other times not travel a mile or two into an 
adjacent county? Does it not afford, on the other 
hand, a ſtrong proof, that the bird really continues 


* See Dr, Birch's Hiſtory of the Royal Society, Vol. III. 
p. 189. Linnæi Fauna Suecica, and Biographia Britannica, 
art. FLETCHER; where it is ſaid, that they have in Ruſſia a 
greater variety of notes than elſewhere, | 

+ Sir Robert Sibbald, indeed, conceives the nightingale to be 
a bird of North Britain; but, if I can depend upon many con- 
current teſtimonies, no ſuch bird is ever feen or heard fo far 
northward at preſent, nor could I ever trace them in that direc- 
tion further than Durham, 

t I have, however, frequently ſeen the nightingale's con- 
gener (and ſuppoſed fellow-traveller) the redſtart in Wales. 


On 
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on the fame ſpot during the whole year, but happens 


not to be attended to, from the reaſons I have before 
ſaggeſted ? 
I am therefore convinced, that if I was ever to live 


in the country during the winter, I ſhould ſee night- 
ingales, becauſe I ſhould be looking after them, and 


I am accordingly informed, by a perſon who is well 


acquainted with this bird, that he hath frequently 
obſerved them during this ſeaſon “. 


If it be aſked, why the nightingales are all this 


time mute? the anſwer is, that the ſame filence is 
experienced in many other birds, and this very mute- 
neſs is, in part the cauſe why the bird is not attended. 
to in winter. 


I muſt now aſk thoſe who contend for the migra- 


tion of a nightingale, what is to be its inducement: 
for croſſing from the continent to us? a ſwallow, in- 
deed, may want flies in winter, if it ſtays in Eng- 
land; but a nightingale is juſt as well ſupplied with: 
inſets on the continent, as it can be with us after its 


paſlage + I muſt alſo aſk, in what other part of 


* I find they have alſo been ſeen in France during the winter. 

See a treatiſe, intitled, Ac dologue, Paris 1751. p. 23. 
+ I have omitted the mention of a more minute proof, that this 

bird cannot mĩgrate from the continent, from the having kept 


them for ſome years in a cage, and having been very attentive- 


to their ſong. 


Kircher (in his Muſurgia) hath given us the nightingale's 
notes in muſical characters, from which it appears that the ſong. 
of a German nightingale differs very materially from that of an 


Engliſh one: now, if there was a communication by migration 
between the continent and England, the ſong of theſe birds would 
not ſo materially differ, as I may, perhaps, ſhew, by ſome ex- 
periments I have made, in relation to the notes of birds. 

I have before mentioned, that Mr. Fletcher, who was embaſ- 


ſador from England to Ruſſia in the time of Queen Elizabeth. 


the 
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the world this bird is ſeen daring the winter? mut 
it migrate to Senegal with the and? nn 

1 am perſuaded likewiſe, that the cuckow never 
migrates from this iſfand any more than the nightin- 
gale: this bird is either probably tor pid in the winter, 
or otherwiſe is miſtaken for one of the ſmaller kind 
of hiwks®; which it would be likewiſe in the ſpring,- 
was it Bot for its very particular note at that time, 
and which only laſts during courtſhip, as it does with 
the quail, | 

If there is fine weather in February, this bird 
ſometimes makes this fort of call to its mate, whilſt 
it is ſuppoſed to continue ſtill on the continent. - © 
An inftance is mentioned by Mr, Bradley T, of 
not only a ſingle cuckow, hut ſeveral, which were 
heard in Lincolnſhire, during the month of Fe- 
bruary ; and that able naturaliſt Mr. Pennant in- 
forms me, another was heard near Hatcham in- 
2 on the 4th of February in the preſent 


oblerved tat che . of the RuGian nghtngl lifered from 
that of the Engliſh. | 

Mr. Hunter, F. R. 8. informs me, that he hath ſeen 
cuckown in the iſland of Belleifle during the winter, which is 
not fituated ſo much to the fouthward, as to make it ** 
bable that they may equally continue with us. 

+ Works of Nature, p. - 1 | 

I Mr. P ennant received this account from Mr. Plimly, of 
Longnor in Shropſhire, 

Thus likewiſe Mr. Edwards informs us, that the ſea fowls near 
the Needles, which are commonly ſuppoſed to migrate in 
winter, appear vous. ah weather's 3 very mild. Eſſays, 
P. 197. | 


It 
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ni egg how much the bled „ee 6 

diſcover particular vette: contributes to. our r 
diſtinguiſhing them, Y Att: 

1 remember the being moch fargrized that a Wy 
headed game-keeper always ſaw the partridge on the: 
ground before they roſe, when I could not do the 

ame. He told me, however, that the reaſon was, 
I lived in a time when the ſhooter had no occaſion 
to give himſelf that trouble. tler. er 

He then further, explained himſelf, by: Kn 
that f he was young, no one ever thought of. 
aiming at a bird when, on the wing, and conſe- 
quentiy they were obliged to ſee the game before it 
was fprung. He added, that from this neceſſity he 
could. not only diſtinguiſh partdges,. 0 * and ä 
woodcocks, on the ground. | 1 
Another inſtance of the ſime kind, is s the grea 
readineſs with which a perſon, who is fond of — aa 
finds a hare fitting i in her form : thoſe, howeyer, wo 
are not intereſted about ſach ſport, can' ſcarcely ſee 
the "hare, when it is under their noſe, and pomnteel 
out to them. 

But more apparent objects eſcape our notice, when 
we are not intereſted about them. 

. Aſk any one, who hath not a botanical turn, what 
he hath ſeen in paſſing through a rich meadow, at 
the time it is moſt enamelled with plants in flower; 
and he will tell you, that he hath obſerved nothing but 
graſs and daiſies. If moſt gardeners even ate in like 
manner aſked whether the flowers of a bean grow on 
every fide of the ſtalk, they will ſuppoſe that they do, 

Vo. LXII. R r whereas 
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whereas they, in reality,. are only to be found on 
one ſide. | | 5 od ens 
The mouths of flounders are often turned different 
ways, which one would think could not well eſcape 
the obſervation of the London fiſhmongers ; yet, 
upon aſking ſeveral of them whether they had at- 
tended to this particular, I found they had not, till I 
ſhewed them the proof in their own ſhops. 

A fiſhmonger, however, knows immediately 
whether a fiſh is in good eating order or not, on the 
firſt inſpection; becauſe this is a circumſtance which 
intereſts him. | foes 
I (hall, however, by no means ſuppreſs two argu- 
ments in favour of migration, which ſeem to require 
the fulleſt anſwer that can be given to them. 
The farſt is, that there are certain birds, which 
appear during the winter, but diſappear during the 
ſummer; and it may be aſked, where ſuch birds can 
be ſyppoſed to breed, if they do not migrate from 
Theſe birds are in number four, viz. the ſnipe, 
woodcock, redwing, and fieldfare. 
As for the ſnipe, I have a very ſhort anſwer to 
give to the objection, as far as it relates to this bird; 
becauſe it conſtantly breeds in the fens of Lincoln- 
ſhire, Wolmar foreſt, and Bodmyn downs; it is 
therefore highly probable, that it does the ſame in 
almoſt every county of England. 
I muſt own, however, that, till within theſe few years, 
I conceived the neſt of a ſnipe was as rarely ſeen in 
England, as that of a woodcock or fieldfare; and 
that able ornithologiſt Mr. Edwards ſuppoſes this 2 
© 
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be the fact, in the late publication of his ingenious 
Eſfays on Natural Hiſtory “. | 
Woodcocks likewiſe are known to build in ſome 
parts of England every year; but, as the inſtances are 
commonly thoſe of a fingle neſt, I would by no 
means pretend to draw the ſame proof againſt the 
ſummer migration of this bird, as in the former caſe 
of the ſnipe. 

I will moſt readily admit, that theſe accidental 
fats are rather to be accounted for, perhaps, from 
the whimſy or ſillineſs of a few birds, which occa- 
ſions their laying their eggs in a place where they 
are eaſily diſcovered, and contrary to what is uſual 
with the bulk of the ſpecies. As 
I remember to have ſeen a duck's neſt once on 
the top of a pollard willow, near the decoy in St. 
James's Park; it would not be, however, fair to in- 
fer from ſuch an inſtance, that all ducks would pitch 
upon the ſame very improper fituation for a neſt, 
upon which it is difficult to conceive how a web- 
footed bird could ſettle. | 

Some filly birds likewiſe now and then chooſe a 
place for building, which cannot eſcape the obſerva- 
tion of either man or beaſt, as he paſſes by 


* 


I therefore ſuppoſe that the few proofs of wood - 
cocks neſts having been found in England, ariſe either 
from one or other of theſe two cauſes, and all which 
they ſeem to prove is, that our climate in ſummer is 
not abſolutely improper for them. 8 | 
It is to be obſerved, however, that Mr. Cateſby 
conſiders ſuch inſtances as of equal force againſt the 


* P. 72. f 
Rr 2 migration 
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migration of the woodcock, as of the ſnipe #, Wil- 
Iughby alſo ſays, that Mr. Jeſſop ſaw young wood- 
cords ſold at Sheffield (which rather implies a. cer- 
tain number being brought to market), and that 
others had obſerved the ſame elſewhere +. 

We are, indeed, informed by Scopoli +, that they 
breed conſtantly i in Carniola, which is confiderably 
to the ſouthward of any part of England : our 
country is therefore certainly not too hot for them. 

Woodcocks appear and diſappear almoſt exactly 
about the ſame time in every part of Europe, and 
perhaps Africa [| : heat and cold, therefore, ſeem. 
not to have any operation whatſoever with regard to 
the ſuppoſed migration of this bird. 

But it may be faid, what fignifies proving the 
probability of woodcocks breeding in England, if it. 
is not a known fact that they do ſo? 

"To this it ſhauld ſeem there are ſeveral anſwers, as 
it is equally incumbent upon thoſe who contend for 
nilgration, to ſhew that theſe birds were. ever ſeen on. 
ſuch paſſage. 

Another anfwer is, aſk ninety- nine people out of 
a hundred, whether ſnipes ever make a neſt in Eng- 
gland; and they will immediately ſay, that they 
do not; ſo Mile are facts or obfervations of this ſort 
attended WD. 

But I ſhall now endeavour to give ſome other rea-.. 
fons why woodcocks. may not only continue with us. 


Phil. Tran, abr. Vol. II. p. 889. 
- + B. i . 
+ Ornith, Leipſig, 769. 
1 Sbaw's Trav. Phys Oeſ. ch, ii. | 
during 
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during the ſummer, but alſo breed in large tracts of 
wood or bog, without being obſerved. 

In the other parts of Europe, all birds Alcon; ace 
conſidered as game, or, at leaſt, are eaten as whole- 
ſome food, Ray therefore mentions, that hawks and 
owls are ſold by the poulterers at Rome; every ſort 
of ſmall bird alſo is equally the foreign fowler s ob- 
ject . 

An Engliſhman dies not conſider, on the other 
hand, perhaps twelve kinds of birds worthy his at- 
tention, or expence of powder, none of which are 
ever ſhot in our woods during the ſummer, | nor 
are birds then diſturbed by felling either coppice or, 
timber.. 

But it will be ſaid, why are not woodeock] ſome- 
times ſeen, however, as they may be ſuppoſed to 
leave their cover in ſearch of food? 

To this I anſwer, that woodcocks ſleep always in 
the daytime, whilſt with us in the winter, and feed 
only during the night 7. Whenever a woodcock, | 
therefore, is fluſhed, he is rouled from his ſleep by the 
ſpaniel or ſportſman, and then takes wing, becauſe 
there are no leaves on the trees to congeal the bird. 

Whoever hath looked attentively at a woodcock's . 
eye, muſt ſee that, from the appearance of it, the 


* 10 one of Boccace's Novels, a lover, who tives: at W a 
drefſes a falcon for the — of. his miſtreſs, Gi ima V. 


Novel. IX. : 
+ Almoſt all the wild fow] of the duck kind 3ifc ſeep | in the 
daytime,. and feed at nig . 


ig: 
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ſight muſt be more calculated to diſtinguiſh objects 
by night than by day *. 

The fact 4 is notorious to thoſe who cut 
glades in their woods, and fix nets for catching theſe 
' birds, that they never ſtir but as it begins to be dark, 
after which they return again by day- break, when 
their fight even then is ſo indifferent, that they ſtrike 
- againſt the net, and thus become entangled, .. _ 
No one with us ever thinks of fixing or attending 
ſuch nets in ſummer for woodcocks, becauſe it 18 
not then ſuppoſed that there is any ſuch bird in the 
iſland ; if they tried this experiment, however, T 
muſt own that I believe they would have ſport +. 
Mr. Reinhold Forſter, F. R. 8. 5 is an Jie 
naturaliſt, informs me, chat the fowlers in the neigh- 
bourhood of Dantzick kill many woodcocks about It. 
John's day (or Midſummer), in the following 1 man- 


* T conceive alſo, it is from the eyes looking ſo dull, that 
this bird is generally conſidered as being ſo foolith : hende the 
Africans call the woodcock hammar el Badge, or the 2 idge's 
aſs, Shaw's Phyſ. Obſ. ch. ii. 

+ 1 would aſk thoſe who will probably laugh at the very idea 
of ſuch ſport (which I do not, however, abſolutely inſure), whe+ 
ther, if I was to ſend them to any part of the Britiſh coaſt to 
catch the true anchovy, or 'tunny fiſh, they would not ſuppoſe 
equally that it was a fool's errand. 

Notwithſtanding, however, this incredulity, I can produce 
the —_— of both Ray (Syn. Piſc. p. 107.) and Mr. Pen- 
nant (Brit. Zool. ill. p. 34. 36.), that the true anchovy is caught 
in the ſea not far from Chetter, and the tunny fiſh on the coaſt 
of Argyleſhire, together with the herrings, where they ate called 
mackrel Hure. 

Is it not amazing, however, that a fiſh of ſuch a fize as the 


tunny ſhould never "have been heard of, even by the Scotch na- 
ruraliſt Sir Nobert Sibbald? 


ner, 
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ner, and that they continue to do ſo till the month 
of Auguſt. ERIE rok, = 
They wait on the fide of ſome of the extenſive 
woods in that-neighbourhood, before day-break, for 
the return: of the woodcock from his feeding in the 
night-time, and always depend upon having a very 
good chance of thus ſhooting many of them. 


The Dantzickers, however, might be employed 


the whole. ſummer near theſe woods in the day- 


time, without ever ſeeing ſuch a bird; and it ſeems 
therefore not improbable, that it ariſes from our not 
waiting for them at twilight or day-break, that they 
are never obſerved by Engliſhmen in the ſummer. 
If this bird ſhould, however, be ſeen in the night, 


it is immediately ſuppoſed to be an owl, which a 
woodcock does not differ much from in its flight. 


To theſe reaſons for woodcocks not being ob- 
- ſerved, it may be added, that the bird is believed to 
be abſolutely mute, and conſequently, never diſco- 


vers itſelf by its call. 


If it be ſtill contended, that the neſt or young 
muſt ſometimes be ſtumbled upon, though in the 
centre of extenſive woods, or large bogs, the fiſkin . 
(or aberdavine *) is a much more extraordinary in- 


ſtance of concealing its neſt and young. 


The plumage of this bird is rather bright than 
otherwiſe; and the ſong, though not very plealing, , 
yet is very audible, both which circumſtances ſhould ; 
diſcover it at all times; yet Kramer + informs us, 
that, though immenſe numbers breed annually on 


* -Brit, Zool. p. 309. 


+ Elenchus Animalium per Auſtriam, p. 261. Viennæ, 1756. 
| I the 
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the banks of the Danube, no one ever obſerved the 
nett. 

This bird is rather uncommon in England » fo that 
it ! aſk when the neſt was ever found within the 
verge of the iſland, it may be conſidered as rather 
an unfair challenge. 2 

here is another bird, however, called a red- 
poll *, which is taken in numbers during the Michael- 
mas and March flights by the London bird- catchers, 
whoſe neſt, I believe, was never diſcovered in Eng- 
land, though I have ſeen them in pairs during the 
lummer, both i in the mountainous paits of Wales 
and highlands of Scotland . 

But 1 ſhall now mention another proof that wood 
cocks breed in England. 

The Reverend "Mr. White, of Selborn, who. Is 
not only a well-read naturaliſt, but an active ſportſ- 
man, informs me, that he hath frequently killed 
woodeocks in March, which, upon being opened, 
had the rudiments of eggs in them, and that it is 
ulual at that time to fluſh them in pairs. Willughby 
allo ublcrves the ſame 2. 

This bird, therefore, certainly pairs before its 
ſuppoſed migration; - and can .it be corceived that 
this ſtrĩct union (which birds in a wild ſtate fo faith- 
fully adhere to) ||, ſhould take place before they 


* Brit. Zool. p. 312. 

+ This elegant little bird is very common in Hudſon's Bar, 
chere it feeds chiefly on the birch trees; which being more 
common in the northern than ſhuthern parts of Great Britain, 
may N N for the bird's being mcre often ſeen northward. 

4 n 
I It is believed that no mule-bitd was ever ſeen in a wild 
ſtate, notwithſtanding M. de Buffon ſuſpæcts many an intrigue 


traverſe 
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traverſe- oceans, and when they cannot as yet have 
pitched upon a proper. place for concealing their neſt 


and neſtlings? | 

Let us examine if this intercourſe before migration 
takes place in-other birds, which are ſup 
wide extents of ſea : and a quail affords ſuch proof. 


F have been preſent when theſe birds have been 


caught in the: ſpring; which: always turn out to be 


males, and are enticed to the. nets by the call of the 
hen; quails therefore pair after they appear in Eng- 


land. 


But I ſhall now confider the other two inſtances: 
of birds which are ſeen with us in the winter, and are 
not obſerved in the ſummer; I mean, the fieldfare 


and redwing. | 


lughby, in Bohemia. 


in the receſſes of the woods (Hiſt. Nat. des Oiſeaux, tom. I.) 


ſuch irregular intercourſe is only obſerved in cages and aviaries, 


where birds are nat only confined, but pampered with food. 


* Sec Klein, de Avibus-Erraticis, p. 178. Klein, however, 


cites Zornius, who lived in the fame part of Germany, and 


who aſſerts that the fardus Iliacus (or redwing) leaves thoſe parts 
in the ſpring. The circumſtance therefore of the redwing's 


breeding in numbers (per multitudines] had eſcaped the notice 


of Zornius, though he hath wiitten a diſſertation on this 


queſtion. | 


Is it at all ſurprizing, after this, that ſuch diſcoveries, if made - 


at all, ſhould not be commonly heard of? 


Vol, LXII. 8 8 Aa 


poſed to croſs 


And firſt,. let us examine, where. theſe birds are 
actually known to breed: the northern : naturaliſts - 
ſay, in Sweden; Klein, in the neighbourhood. of 
Dantzick, which is only in lat. 5% 30”; and Wil- 
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ah; they therefore build their neſts. in more 
Southern parts of Europe, there: is certainly no na- 
tural impoſſibility of their doing ſo with us, though, 
I muſt own, I never yet heard but of one inſtance, 
which was a fieldfare's neſt found near Padding- 
ton *. 

I cannot, however, but think it is ok from want 
of obfervation, that more of ſuch neſts have not been 
diſcovered, which are only looked after by very young 
children ; and the chief object is the eggs, or neſtlings, 

not the bird which lays them +. 
ue plumage therefore and flight of the fieldfare 
or redwing being neither of them very remarkable, 
it is not at all improbable they may remain in ſum- 
mer, without being attended to; and particularly the 
redwing, which ſcarcely differs at all in appearance 
from other thruſhes. Thus the cough is by no means 
peculiar to Cornwall, as is commonl ſuppoſed, t 
a for the jackdaw, or wi of = = 

But it may be faid, that theſe birds fly in flocks 
during the winter, and if they remain here during 
the ſummer, we ſhould ſee them equally congregate. 


I have not before referred to Klein, who hath written a very 
able treatiſe, in which he argues againſt the poſſibility of migra- 
tion in birds; becauſe, though I ſhould be very happy to ſupport 


my poor opinion by his authority, yet I thought it right neither 
to repeat his facts, or arguments. 


* See allo Harl. Miſc. Vol. II. p. 561. 
+ Many birds alſo build in K ot ſuch difficult acceſs, that 


boys cannot climb to; birds neſting is confined almoſt entirely 
to hedges, and low ſhrubs, 


<-> 
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This circumſtance, however, is by no means pe- 
euliar to the fieldfare and: redwing ; moſt of the hard- 
billed ſinging birds do the ſame in winter, but ſepa- 
rate in ſummer, as it is indeed neceſſary all birds 
ſhould during the time of breeding. | 

I thall now conſider another argument in favour of 
migration, which I do not know hath been ever 
inſiſted upon by thoſe writers who have. contended 
for it, and which at firſt appearance ſeems to carry 
great weight with it. | 
There are certain birds, which are ſuppoſed to viſit 
this iſland only at diftant intervals of years; the Bo- 
hemian chatterer and croſs-bill * (for example) once 
pertiaps in twenty. | | 

The fact is not diſputed, that ſuch birds are not 
commonly obſerved in particular ſpots from year to 
year ; but this may ariſe from two cauſes, either a 
partial migration within the verge of our ifland, or 
perhaps more frequently from want of a ready know- 
ledge of birds on the wing, when they happen to- 
be ſeen indeed, but cannot be examined. 

I never have diſputed ſuch a partial migration; and 
indeed I have received a moſt irrefragable proof of 
ſuch a flitting, from the Rev. Mr. White of Selborn. 
in Hampſhire, whoſe accurate obſervations I have be- 
fore had occaſion to argue from. 


* This bird changes the colour of its plumage at different 
feaſons of the year, which is ſometimes reed. 

The firſt account we have of their being ſeen, is ia the Ph. Tr. 
abr. Vol. V. p. 33. where Mr. Edward Lhwyd ſuſpects them 
to be Virginia nizhtinzales, from their feathers being red, and 
had no difficulty of at once ſnppoſing that they had crofled the 
Atlantic, 
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he rock (or -ring-ouzel) hath always hitherto 
been confidered as frequenting only the more moun- 
tainous parts of this iſland: Mr. White, however, 
informs me that there is a regular migration of theſe 
birds, which flock in numbers, and regularly viſit the 

neighbourhood of Selborn, in Hampſhire “. 

1 therefore have little doubt bat that they equally 
appear in others of our Southern counties; though it 
eſeapes common obſervation, as they bear a fort of 
general reſemblance to the black- bird, at leaſt to the 
hen of that ſpecies. 

own alſo, that I always conceived the Bohemian 
ehatterer was not obſerved in Great Britain but at mw 
diſtant intervals of years, and then perhaps only a 
fingle bird, whereas Dr. Ramſey (profeſſor of natural 
hiſtory at Edinburgh) informs Mr. Pennant, that 
flocks of theſe birds appear conſtantly every year in 
the neighbourhood of that city . 

As for croſs-bills, are * more and more in 
different parts of England, ſince there have been ſo 
many plantations of firs: this bird is remarkably 
fond of the ſeeds of theſe trees, and therefore 
changes its place to thoſe parts where it can procure 
the greateſt plenty of ſuch food - . | 


* See alſo Br. Zool. Il. p. 56. 
+ Theſe birds are ſaid to be particularly fond of the ber- 
nes of the mountain-aſh, which is an uncommon tree in the 


Noh. = parts of Great Britain, but by no means ſo in the 
orth 7 (7 


1 This bird mould a for the ſame reaſon, be found from 
year to year in the cyder counties, if it was true (as 15 com- 
monly ſuppoſed) that he is particularly fond of the kernels of 


This 
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This flitting therefore by no means amounts to 4 
total and periodical migration over ſeas, but is no 
more than what is experienced with regard to ſeveral 
birds. 


For example, the Britiſh Zoology informs us , 
that, at an average, 4000 dozen of larks are ſent 
up from the neighbourhood of Dunſtable, to ſupply 
the London markets; nor do I hear, upon inquity, 
that there is any complaint of the numbers decreaſ- 
ing from year to year, notwithſtanding this great 
conſumption. 8 
I ſhould not fuppoſe that 50 dozen of ſkylarks 
are caught in any other county of England; and it 
ſhould therefore ſeem that the larks from the more 
adjacent parts croud in to ſupply the vacuum occaſion- 
ed by the London Epicures, which may be the cauſe 
poſſibly of a partial migration throughout the whole 
iſland. x | : | a * 

I begin now to approach to ſomething like a con- 
cluſion of this (I fear) tedious diſſertation: I 
think, however, that I ſhould not omit what appears 
to me at leaſt as a demonſtration, that one bird, which 
is commonly ſuppoſed to migrate acroſs ſeas, cannot 
poſſibly do ſo. 1 1331 


apples, which it is conceived he can inftantly extract with his 
very fingular bill, | 125 

Mr. Tunſtall, F. R. S. however, at my deſire, once placed 
an apple in the cage of a croſs-bill, which he had kept for ſame 
time in his very valuable and capital collection of live birds: 


upon examining the apple a fortnight afterwards, it remained 
untouched, . 


* P. 235. 


A landrail 
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A landrail *, when put up by the ſhooter, never 
flies 100 yards; its motion is exceſſively flow, whilſt 
the legs hang down like thoſe of the water fowls 
which have not web feet, and which are known 
never to take longer flights. 

This bird is not very common with us in England, 
but is exceffively ſo in Ireland, where they are called 
corn-creaks. 

Now thoſe who contend that the landrail, becauſe 
it happens to diſappear in winter, muſt migrate acroſs 
oceans, are reduced to the following dilemma. 
They muſt firſt either ſuppoſe that it reaches Ire- 
land periodically from America; which is impoſſible, 
not only becauſe the paſſage of the Atlantic includes. 
fo many degrees of longitude, but becauſe there is 
no ſuch bird in that part of the globe. 

If the landrail therefore migrates from the conti- 
nent of Europe to Ireland, which it muſt otherwiſe 
do, the neceflary conſequence is, that many muſt 
paſs over England in their way Weſtward to Ireland; 
and why, do not more of theſe birds continue with 
us, but, on the contrary, immediately proceed acroſs 
the St. George's channel ? Ty 

Whence ſhould it ariſe alſo, if they paſs over this 
Hand periodically in the ſpring and autumn, that 
they are never obſerved in ſuch paſſage, as I have 
already ſtated their rate in flying to be exceſſively 
flow; to which I may add, that I never ſaw them 
riſe to the height of twenty yards from the ground, 
nor indeed exceed the pitch of a quail, 
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1 have now ſubmitted the beſt anſwers that have 
occurred, not only to the general arguments for the 
migration of birds acroſs oceans, but alſo to the parti- 
cular facts, which are relied upon as actual 'proofs 

of ſuch a regular and periodical paſſage. © 

Though I may be poſſibly miſtaken in many of 
the conjectures I have made, yet I think I cannot be 
confuted but by new facts, and to ſuch freſh evidence, 
properly authenticated, I ſhall moſt readily give up 
every point, which I have from preſent conviction 
been contending for. | 

I may then perhaps alſo flatter myſelf, that the 
having expreſſed my doubts with regard to the proofs 
hitherto relied upon, in ſupport of migration, may 
have contributed to ſuch new, and more accurate 
obſervations, 

It is to be wiſhed, however, that theſe more con- 
vincing and deciſive facts may be received from 
iſlanders (the more diſtant from any land the better“) 
and not from the inhabitants of a continent; as it 
does not ſeem to be a fair inference, becauſe certain 
birds leave certain ſpots at particular times, that they 
therefore migrate acroſs a wide extent of fea. 
For example, ſtorks diſappear in Holland during 
the winter, and they have not a very wide tract of 
ſea between them and England; yet this bird never 
ſrequents our coaſts. | N 


I would particularly propoſe the iſlands of Madera and 
St, Helena; to theſe, I would alſo add the iſland of Aſcenſion 


(had it any inhabitants), as likewiſe Juan Fernandez, for the 
Pacikck ocean. 


The 
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The ftork, however, may be truely conſidered as 
a bird of by the — of thoſe parts 
of Europe (wherever fituated) to which it may be 
ſuppoſed to reſort. during the winter, and where it is. 


not ſeen during the ſummer.. 

I am, dear Sir, 
Your moſt faithful, 
humble fervant; 


Daines Barrington. 
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SINCE I ſent to you my very long letter on the 
migration of birds, I have had an opportunity of exa- 
mining the Planches Enluminees,” which are ſaid 
to be publiſhed under M. de Buffon's inſpeQion, 
and which ſeem to afford a demonſtration of M. 
Adanſon's inaccuracy in ſuppoſing either the roller, or 
ſwallows, which he caught in his ſhip, near the coaſt 
of Senegal, to be the ſame with hot: of Europe. 

In the 8th of theſe plates, there is a coloured 
figure of a bird, called le rollier d Angola, which 
agrees exactly with M. Adanſon's deſcription &; but 
he truſted too much to his memory, when he pro- 
nounced it to be the ſame with the Garrulus Argen- 
toratenſis of Willughby, and therefore ſuppoſed it 
to be on its paſſage to Europe. | 

This bird hath, indeed, in many reſpects, a very 
ſtrong reſemblance to the common roller of Europe, 
which is repreſented alſo in the Planches Enlu- 
minees, plate 486; but it differs moſt materially 


in the length of the two exterior feathers of the 


tail, as well as in the colour of the neck, which 
in the African roller is of a moſt bright green, and 
in the European of rather a dull blue. 

In the zioth plate, there is likewiſe a coloured 
repreſentation of the Hirondelle a ventre roux du 
« Senegal,” which ſpecimen was pothbly furniſhed 
by Monf. Adanſon himſelt. | 


* Voyage au Senegal, p. 15. There is alſo another African 
bird, repr< ſented in the“ Planches Enluminees,” which might 
very eaſily, on a haſty inſpection, be miſtaken for the Garrulus 
Argentoratenſis, viz. the Guepier a longue queue du Senegal. 
Pl. Enl. p. 314. | 
The roller of Angola is a!ſo engraved by Briſſon, T. ii. 


pl. 7. | 
e. T x It 
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It very much reſembles the European ſwallow, 
but the tail differs, as the forks (in the Senegal ſpe- 
cimen) taper from the top of the two exterior fea- 
thers to the bottom, at three regular diviſions, 
| whereas! in the European they are nearly of the ſame 
width throughout. 

The convincing proof, however, that the Hi- 
« rondelle a ventre roux du Senegal“ differs from 
our chimney ſwallow. is, that the rump is entirely 
covered with a bright orange or cheſnut, which in 
the European ſwallow * is of a very lovely but dark 
« purpliſh blue colour *. 

Having lately looked into Ariſtotle's Natural Hi- 
ſtory, with regard to the cuckow, I take this oppor- 

tunity alſo of enlarging on the doubts I have thrown 
out, in relation to the prevailing notion of this bird's 
neſtlings being hatched and fed by foſter parents. 

I 1 find that this moſt general opinion. takes its riſe 
from what is ſaid by this father of natural hiſtory, 
in his ninth book, and twenty-ninth chapter. 

Ariſtotle there aſſerts, that the cuckow does not 
build a neſt itſelf, but makes uſe moſt commonly of. 
thoſe, of the wood-pigeon, hedge-ſparrow, lark, 
(which he adds are on the ground) as well as, r of 
the YNpig f, which is in trees. 

Now, if we take the whole of this account toge- 

ther, it is certainly not to be depended upon; for 
the wood-pigeon I and hedge-ſparrow do not build 
upon the ground, and no one ever 7 pretended to have: 


* See Willoughby, p 314. 

+ The xd ene luteala ; but, as r is no deſcrip- 
tion, it is difficult to ſay what bird Ariſtotle here alludes to; 
Tinanni ſuppoſes it to be the greenfinch. 

1 The weod-pigeon, from its ſize, ſeems to be the only 
bird which. is capable of hatching, or feeding, the  aung cuc- 

tound 
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found a cuckow's egg in the neſt of a lark, which, 
indeed, is fo placed. 

I have before obſerved, that the witneſſes oft 

vary with regard to the bird in which the cuckow's 
egg is depoſited *; and Ariſtotie himſelf, in the ſe- 
venth chapter of his fixth book, confines the foſter- 
parents to the wood-pigeon and hedge- ſparrow, but 
chiefly the former. 

If the age I of Ariſtotle is conſidered, when he 
began to collect the materials for his Natural Hiſtory, 
by the encouragement of Alexander after his con- 
queſts in India I, it is highly improbable he ſhould 
have written from his own obſervations. He there- 
fore ſeems to have haſtily put down the accounts of 
the perſons who brought him the different ſpecimens 
from moſt parts of the then known world. 

Inaccurate, however, and contradictory as theſe re- 
ports often turn out, it was the beſt compilation 
which the ancients could have recourſe to; and Pliny 

| kow; yet, if it is recollected that this bird lives on ſeeds, it 

is probable that the cuckow, whoſe nouriſhment is inſects, 
would either be ſoon ſtarved, or incapable of digeſting what was 


brought by the foſter. parent. This objection is equally appli- 
cable to the XNueIg, if it is our greenfinch. 


* Thus Linnæus ſuppoſes it (in the Fauna Suecica) to be the 
white wagtail, which bird builds in the banks of rivers, or 
roofs of houſes, (See Zinanni, p. 51.) where it is believed no 
young euckow was ever found. 

+ He did not leave the ſchool of Plato till the age of thirty- 
eight (or, as ſome ſay, forty); ; after which, ſome years paſſed | 
before he became Alexander's preceptor, who was then but 
fourteen : nor could he have written his Natural Hiſtory, pro- | 
bably, till twelve years after this, as Pliny ſtates that ſpecimens | 
were-ſent to him by Alexander, from his conqueſts in India, | 

| 
| 
| 


Ariſtotle therefore muſt have been nearly ſixty, when he began 

this great work, and conſequently muſt have deſcribed from the 

obſervations of others, | 
t Pliny, L. viii. c. 16. 


Tt 2 there. | 


3 
therefore profeſſes only to abridge him, in which 
he often does not do juſtice to the original. 
Whatever was aſſerted by Ariſtotle, is well known. 
to have been moſt implicitly believed, till the laſt cen- 
tury ; and I am convinced that many of the learned in 
Europe would, before that time, not have credited - 
their own eyeſight againſt what he had delivered. 
There cannot be a ſtronger proof that the general 
notion about the cuckow ariſes from what is laid. 
down by Ariſtotle, than the chapter which imme- 
diately follows, as it relates to the goatſucker, and 
ſtates that this bird ſucks the teats of that animal. 
From this circumſtance, the goatſucker hath ob- 
tained a fimilar name in moſt languages, though it is 
believed no one (who thinks at all about matters of 
this ſort) continues to believe that this bird ſucks the 
goat , any more than the hedgehog does the cow. 

I beg leave, however, to explain myſelf, that 1 
give theſe additional reaſons only for my doubting - 
with regard to this moſt prevailing opinion ; becauſe 
I am truly ſenſible that many things happen in na- 
ture, which contradict all arguments from analogy, 
and I am perſuaded, therefore, that the firſt perſon 
who gave an account of the flying fiſh, was not cre-- 
dited by any one, though the exiſtence of this animal 
is not now to be diſputed... 

All that I mean to contend for is, that the in- 
ſtances of ſuch extraordinary peculiarities in animals, 
ſhould be proportionably well atteſted, in all the 
necetlary circumſtances, 
| muſt own, for example, that nothing ſhort of the 
following particulars will thoroughly fatisfy me on 
this head. | | 


See Zinanni p. 95, who took great" pains to detect this 


vulgar Error, 
The 


\ 
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The hedge-ſparrow's neſt muſt be found with the 
proper eggs in it, which ſhould be deſtts yed by'tle 
cuckow, at the time the introduces her ſingle egg“ 

The neſt ſhould then be examined at a ptoper 
diſtance from day to day, during the hedge-ſparrow's 
incubation, as alſo the motions of the foſter parent at- 
tended to, particular] in feeding the young cuckow, 
till it is able to ſhift for itſelf. 

As I have little doubt that the laſt. mentioned cir- 
cumſtance will appear decifive to many, without 
the others which I have required, it may be pro- 
per to give my, reaſons, why 1 cannot conſider it 
alone, as ſufficient. ary 

There is ſomething in the cry of a neing for "oY 
which affects all kinds of birds, almoſt as much as 
that of an infant, for the fame purpoſe, excites he 
compaſſion of every human hearer 7. 
Thave taken four young ones from a Nr , nik, 
and placed in their room five neſtling 3 | 
as well as five wrens, the greater part of. which were 
reared by the foſter parent. 

It can hardly in this experiment be contended, that - 
the ſkylark miſtook. them for her own neſtlings, be- 


*- I could-alfo wiſh that- the folowing experiment was tried. 
When a hedge-ſparrow hath laid all her eggs, a ſingle one of 

any other bird, as large as a cuckow, might be introduced, af- 
ter which if either the neſt was deſerted, or the egg too large 
w be hatched, it would afford a firong preſumprion ageinſt 
this peevailing opinion. I mult here alfo take notice, that. Mr. 
Hunter, F. R. S. Who hath diſſected hen cuckows, informs me 


that they are not incapacitated from hatching the ir. egg5, as hath , 
deen iuppoſed by ſome orpithologiſts. 


+ I am perſuaded that a cuckow is oftener ar-orpban, thin 


any other. neſtling, becauſe, from the curioſity which: prevaa's 
muh regard to this bird, the parents are eternally . ſhot. 


| cauſe. 
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cauſe they differed greatly, not only in e and 
fize, but in their habits, for nightingales and wrens 
perch, which a ſkylark is almoſt incapable of, though, 
by great aſſiduity, ſhe at laſt taught herſelf the pev- 
per equilibre of the body, 
I have likewiſe been — of the following, ex- 
periment: two robins hatched five young ones in a 
breeding cage, to which five others were added, 0 
and the old birds brought up the whole number, 
making no diſtinftion between them. 
The Aetdologie alſo mentions (which is a very 
ſenſible treatiſe on the vightingale *) that neſtlings 
of all forts may be reared in the ſame manner, by 
introducing them to a caged bird, which is I 
. with the proper food. 
Not only old birds, however, attend to this cry o of 
. diſtreſs from neſtlings, but young ones alſo which are 
able to ſhift for themſelves, 
I have ſeen a chicken, not above two months old, 
take as much care of younger chickens, as the pa- 
rent would have ſhewn to them which they had loſt, 
not only by ſcratching to procure them food, but by 
covering them with her wings ; and I have little doubt 
but that ſhe would have done the ſame by young 
ducks. 
I have likewiſe been witneſs of neſtling thruſhes 
of a later brood, being fed by a young bird which 
was hatched earlier, and which indeed rather over- 
crammed the orphans intruſted to her care; if the 
bird however erred in judgement, ſhe was certainly 
not deficient in tenderneſs, which I am perſuaded ſhe 
would have equally extended to a neſtling cuckow. 


* Paris, 1751, or 1771. 
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XXII. KOZKINON EPATOZSEEN OTE. 
O R. 
The Sieve of Eratoſthenes. 


his method of finding all 
Rev. Sam wel 


Being an account of 
the Prime Numbers, by the Rev 
Horſley, F. R. 5. 


Read May 7, Prime number is ſuch a one, as hath 

* no intregral diviſor but unity. | 

A number, which hath any other integral — 
is Compoſite. 

Two or more numbers, which have no common 
integral diviſor, beſides unity, are ſaid to be Prime 
with reſpect to one another. 

Two or more numbers, which have any common 
integral diviſor beſides unity, are ſaid to be 
Compoſite with reſpect to one another. 

The diſtinction of numbers into Prime and 
Compoſite, is ſo generally underſtood, that I ſup- 
pole it is needleſs to enlarge upon it. 

To determine, whether ſeveral numbers propoſed 
be Prime or Compoſite with reſpect to one another, 
is an eafy Problem. The ſolution of it is given by 
Euclid, in the three firſt propoſitions of the 7th 

5 book 
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book of the Elements, and is to be found in many 
common treatiſes of Arithmetic and Algebra. But 
to determitre, concerning any number propoſed, 
whether it be ahHutẽ⁊ly Prime or Compoſite, 1s a 
Problem of much greater difficulty. It ſeems in- 


deed incapable of a direct ſolution, by any generaf 
method; becauſe the ſucceſſive formation of the 
prime numbers doth not ſeem reducible to any ge- 
neral law. And for the fame reaſon, no direct 
method hath hitherto been hit upon, for conſtruct- 
ing a Table of all the prime numbers to any given 
limit. Eratoſthenes, whoſe 1kill in every branch 
of the philoſophy and literature of his times, ren- 
de red his name fo famous among the Sages of the 
Alexandrian School, was the inventor of an indi- 
rect method, by which ſuch a table might be con- 
ſtructed, and carried to a great length, in a ſhort 
time, and with little labour. This extraordinary 
and uſeful invention is at preſent, I believe, little, 
if at all, known; being deſcribed only by two 
writers, who are ſeldom read, and by them but 
obſcurely; by Nicomachus Geraſinus, a ſhallow 
writer of the 3d or 4th century, who ſeems to have 
been led into mathematical ſpeculations, not fo 
much by any genius for them, as by a fondneſs for 
the myſteries of the Pythagorean and Platonic phi- 
loſophy; and by Boethius, whoſe treatiſe upon 
numbers is but an abridgment of the wretched per- 
formance of Nichomachus *. I flatter myſelf 
therefore, that a ſuccin& account of it will not be 
unacceptable to this learned Society. 


There are more pieces than one of this Nichomachus 
extant, That which I refer to is intitled Ewwaſuſn Apt,arny. 


5 But 


„ 
But before I enter expreſsly upon the ſubject, 1 


muſt take the liberty to animadvert upon a certain 
Table, which, among other pieces aſcribed to Era- 


toſthenes, is printed at the end of the beautiful 

edition of Aratus publiſhed at Oxford ãn the year 
1672, and is adorned with the title of Kooxwov 
Esa od deu. It contains all the odd numbers from 
3 to 113 incluſive, diſtributed in little cells, all 
the diviſors of every Compoſite number being placed 
over it, in its proper cell, and the Prime numbers 
are diſtinguiſhed, ſo far as the table goes, by hav- 
ing no diviſors placed over them. It hath probably 
been copied either from a Greek comment upon the 
Arithmetic of Nicomachus, preſerved among the 


manuſcripts of Mr. Selden in the Bodleian Library, 


in which, though the manuſcript is now ſo much 


decayed as to be in moſt places illegible, I find 
plain veſtiges of ſuch a table , which might be 
more perfect 100 years ago, when the Oxford Ara- 
tus was publiſhed ; or elſe, from another comment, 
tranſlated from a Greek manuſcript into Latin, 
and publiſhed in that language, by Camerarius, in 
which a table of the very ſame form occurs, ex- 
tending from the number 3 to 109 incluſive. It 
may ſufficiently ſkreen the editor of Aratus from 
cenſure, that he had theſe authorities to publiſh 
this table as the Steve of Eratoſthenes ; eſpecially 
as they are in ſome meaſure ſupported by paſſages 
of Nicomachus himſelf, But the Sieve of Era- 
toſthenes was quite another thing. 


* This manuſcript ſeems to have contained the text of Ni- 
comachus with Scholia in the margin. But the table evidently 
belongs to the Scholia, not to the text, 

The 
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The Oxford editor hath annexed to his table, to 
explain the uſe of it, ſome detached paſſages, which 
he hath ſelected from the text of Nicomachus, and 
from a comment upon Nicomachus aſeribed to 
Joannes Grammaticus. In theſe paſſages the dif- 
ference between Prime and Compoſite numbers is 
explained, in many words. indeed, but not with 
the greateſt accuracy; and it is propoſed to frame 
a kind of Table of all the odd numbers, from 3 to 
any given limit, in which the Compoſite numbers. 
ſhould be diſtinguiſhed by certain marks *. Fhe 
Primes would confequently be characteriſed, as far 
as the table ſhould be carried, by being unmarked. 
But, upon what principles, or by what rule, fuch a 
table is to be conſtructed, is not at all explained. It 
is obvious that, in order to mark the Compoſite: 
numbers, it is neceſſary to know which are ſuch. 
And, without ſome rule to diſtinguiſh which num- 
bers are Prime, and which are Compoſite, inde- 
pendent of any table in which they ſhalt be diſtin- 
guiſhed by marks, it is impoſſible to judge, whe- 
ther the table be true, as. far as it goes, or to extend 
it, if requiſite, to a. further Iimit. Now it was 
the Rule by which the Prime numbers and the 
Compoſite might be diſtinguiſhed, not a Table con- 
ſtructed we know not how, that was the inven- 
tion of Eratoſthenes, to which from its uſe, as. 
well as from the nature of the operation, which 


* Nicomachus. and Joannes Grammaticus propoſe that: theſe- 
marks ſhould be ſuch, as ſhould not only diſtinguiſh the com- 
poſite numbers, ut likewiſe ſerve to expreſs all the diviſors of 
every ſuch. number. It will be ſhewn,* in a proper place, that 
this. was no part of the original contrivance of the Sieve. | 


5. proceeds 


LEE,  þÞ 

proceeds (as will be ſhewn) by a gradual extermi- 
nation of the compoſite numbers from the arith-+ 
metical ſeries 3. 5. 7. 9. 11. &c. infinitely conti- 
nued, its author gave the name of the Steve. 1 
have thought it neceflary to premiſe theſe remarks, 
to remove a prejudice, which I apprehend many 
may have conceived, as this beautiful and valuable 
edition of Aratus is in every ones hands, that this 
ill- contrived table, the uſeleſs work of ſome monk 
in a barbarous age, was the whole of the invention 
of the great Eratoſthenes, and in juſtice to my- 
telf, that I might not be ſuſpected of attempting 

to reap another's harveſt. | 
1 now proceed, to give a true account of this 
excellent invention; which, for its uſefulneſs, as 
well as for its ſimplicity, I cannot but conſider as 
oneof the moſt precious remnants of Ancient Arith- 
metic. I ſhall venture to repreſent it according to 
my own ideas, not obliging myſelf to conform, in 
every particular, to the account of Nicomachus, 
which I am perfuaded is in_many circumſtances 
erroneous. In ſtating the principles upon which 
the Operation of the Sieve was founded, he hath 
added obſervations upon certam relations of the 
odd numbers to one another, which are certainly 
his .own, becauſe they are of no importance in 
themſelves, and are quite foreign to the purpole. 
Every thing of this kind I omit: and having ſtated 
what I take to have been the genuine Theory of 
Eratoſthenes's method, cleared from the adul- 
terations of Nicomachus, I deduce from it an ope- 
ration of great ſimplicity, which ſolves the Pro- 
blem in queſtion with wonderful caſe, and which, 
Uu2 becauſe 
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becauſe it is the moſt fimple that the theory ſeems 
to afford, I ſcruple not to adopt as the original 
Operation of the Sieve, though nothing like it is 
to be found in Nicomachus; though, on the con- 
trary, Nichomachus, and all his Commentators, 
would ſuggeſt an operation very different from it, 
and far more laborious. For the ſatisfaction of 
the curious and the learned, I have annexed 
a copy of ſo much of Nicomachus's treatiſe, 
as relates to this ſubject, with ſuch corrections 
of the text, as it ſtands in the edition of Wiche- 
lius, printed at Paris ann. 1538, as the ſenſe hath 
ſuggeſted to me, or I have thought proper to adopt, 
upon the authority of a manuſcript preſerved 
among thoſe of Archbiſhop Laud, in the Bodleian 
Library; which, in this part, I have carefully col- 
lated. By comparing this with the account which 
I ſubjoin, every one will be able to judge how 
far I have done juſtice to the invention I have un- 
dertaken to explain. | 


PROBLEM. 
To find all the Prime Numbers. 


The number 2 is a Prime number ; but, except 2, 
no even number is Prime, becauſe every even num- 
ber, except 2, is divifible by 2, and is therefore 
Compoſite. Hence it follows, that all the Prime 
numbers, except the number 2, are included in 
the ſeries of the odd numbers, in their natural or- 
der, infinitely extended; that is, in the ſeries 


3. 5. 7. 9. 11. 13. 1. 1. 19. 21. 23. 25. 27. | 


29. 31. 33. 35+ 37+ 39. 41. 43. 45+ 47. 49. 51. KC. 
Every 
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Every number which is not Prime, is a multi- 
ple of ſome Prime number, as Euclid hath demon- 
ſtrated (Element. 7. prop. 33.) Therefore the 
foregoing ſeries conſiſts of the Prime numbers, and 
of multiples of the Primes. And the multiples, of 
every number in the ſeries, follow at regular dif 
tances; by attending to which circumſtance, all the 
multiples, that is, all the Compoſite numbers, 
may be eafily diſtinguiſhed and exterminated. 

J fay, the multiples of all numbers, in the fore- 
going ſeries, follow at regular diſtances. 

For between 3 and its firſt multiple in the ſeries 
(9) two numbers intervene, which are not multi- 
ples of 3. Between 9 and the next multiple of 3 
(15) two numbers likewiſe intervene, which are 
not multiples of 3. Again between 15 and the 
next multiple of 3 (21) two numbers intervene, 
which are not multiples of 3; and ſo on. Again, 


between 5 and its firſt multiple (15) four numbers 


intervene, which are not multiples of 5. And be- 
tween 15 and the next multiple of 5 (25) four 
numbers intervene which are not multiples of 5 ; 
and ſo on. In like manner, between every pair of 
the multiples of 7, as they ſtand in their natu- 
ral order in the ſeries, 6 numbers intervene which, 
are not multiples of 7. Univerſally, between every 
two multiples of any number u, as they ſtand in 


their natural order in the ſeries, x—1 numbers in- 
tervene, which are not multiples of u. 

Hence may be derived an Operation for extermi- 
nating the Compoſite numbers, which I take to 
have been the Operation of the Sieve, and 1s as 
tollows. 

2 
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Count all the terms of the ſeries following the 
number 3, by threes, and expunge every third 
number. Thus all the multiples of 3 are ex- 
punged. The firſt uncancelled number that ap- 
pears in the ſeries, after 3, is 5, Expunge the 
ſquare of 5. Count all the terms of the ſeries, 
which follow the ſquare of 5, by fives, and 
expunge every fifth number, if not expunged 
before. Thus all the multiples of five are expunged, 
which were not at firſt expunged, among the mul- 
tiples of 3. The next uncancelled number to 5 
is 7. Expunge the ſquare of 7. Count all the 
terms of the ſeries following the ſquare of 7, by 
ſevens, and expunge every ſeventh number, if not 
expunged before. Thus all the multiples of 7 are 
expunged, which were not before expunged among 
the multiples of 3 or 5. The next uncancelled 
number which is now to be found in the ſeries, 
after 7, is 11. Expunge the ſquare of 11. Count 
all the terms of the ſeries, which follow the > ſquare 
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numbers which then remain uncancelled are all 

the Prime numbers, except the number 2, which 
occur in the natural progreſſion of number from.1 
to the limit of the ſeries. By the limit of the ſe- 
ries I mean the laſt and greateſt number to which 
it is thought proper to extend it. | 

Thus the prime numbers.are found to any given 
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Nicomachns propoſes to make ſuch marks 
over the Compoſite numbers, as ſhould ſhew all 
the diviſors of each. From this circumſtance, 
and from the repeated intimations both of Nico- 
machus, and his commentator Joannes Gramma- 
ricus “ one would be led to imagine, that the Sieve 
of Eratoſthenes was ſomething more than its name 
Imports, a method of ſifting out the Prime num- 
bers from the indiſcriminate maſs of all numbers 
Prime and Compoſite, and that, in. ſome way ar 
other, it exhibited all the diviſors of every Compo 
fite number, and likewiſe ſhewed whether two or 


*The Comment of Joannes Grammaticus is extant in ma- 
nuſcript in the Savilian Library at Oxford, to which I have 114 
frequent acceſs, by the favour of the Reverend and Learned 
Mr, Hornſby, the Savilian Pofeſſor of Aſtronomy. 

More 


( 336 ] 
more Compoſite numbers were Prime or Compoſite 
with reſpect to each other. I have many reaſons 
to think, that this was not the caſe. I ſhall as 
briefly as poſſible point out ſome of the chief, for 
the matter is not ſo important, as to juſtify. my 
troubling the Society with a minute detail of them. 
Firſt then, in the natural ſeries of odd numbers, 
3. 5. 7. &c. every number is a diviſor of ſome ſuc- 
ceeding number. Therefore if we are to have 
marks for all the different diviſors of every Com- 
poſite number, we muſt have a different mark for 
every odd number. Therefore we muſt have as 
many marks, or ſyſtems of marks, as numbers; 
and I do not ſee, that it would be poſſible, to find 
any more compendious marks, than the common 
numeral characters. This being the caſe, it would 
be impracticable to carry ſuch a table as Nicoma- 
chus propoſes, and his commentators have ſketched, 
to a ſufficient length to be of uſe, on account of 
the multiplicity of the diviſors of many numbers, 
and the confuſion which this circumſtance would 
create *. It is hardly to be ſuppoſed, that Era- 
toſthenes could overlook this obvious difficulty, 
though Nicomachus hath not attended to it. Era- 
toſthenes therefore could not intend the conſtruc- 
tion of ſuch a table. 

In the next place, ſuch a table not being had, 
Eratoſthenes could not but perceive, that, the 
determining whether two or more numbers be 
Prime or Compoſite with refj to one an- 
other, is in all caſes to be done more eaſily, 

by the direct method given by Euclid, than by 


The number 3465 hath no leſs than 22 different * 
the 


© 003 ] 
the method of the Sieve. And he could not mean, 
to apply this method to a problem, to which ano- 
ther was better adapted. 1 
Laſtly, Eratoſthenes could not mean, that the 
method of the Sieve ſhould be applied to the find- 
ing of all the poſſible diviſors of any Compoſite 
number propoſed, becauſe he could not be unac- 
quainted with a more ready way of doing this, 
founded upon two obvious Theorems, which could 
not be unknown to him. 

The Theorems I mean are theſe. 

1ft. If two Prime numbers multiply each other, 
the number produced hath no diviſors but the two 
prime factors. N hy 
." 2d. If a Prime number multiply a Compoſite num- 
ber, and likewiſe mulliply all the diviſors of that 
compoſite ſeverally, the numbers produced by the mul- 
tiplications of theſe diviſors will be diviſors of the 
number produced by the fit multiplication: And the 
number produced by the firſt multiplication will have 
no diviſors, but the two factors, the diviſors of the 
Compoſite factor, and the numbers made by the multi- 
plication of theſe divifors by the Prime factor ſeverally. 

The method of finding all the diviſors of any 
Compoſite number, delivered by Sir Iſaac New- 
ton in the Arithmetica Univerſalis, and by Mr. 
Xlaclaurin in his Treatiſe of Algebra, may be 
deduced from theſe propofitions, as every ma- 
thematician will eaſily perceive. This method 
requires indeed that the leaſt prime diviſor ſhould 
50 previouſly found; and, if the leaſt prime di- 
viſor ſhould happen to be a large number, as it 


is not afſignable by any general method, the 
VoL. LXII. " & 3 inve. 
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inveſtigation of it by repeated tentations may 


be very tedious. A table therefore of the odd 
numbers *, in which the Compoſite numbers ſhould. 
each have its leaſt Prime diviſor written over it, 
would be very uſeful. But Nichomachus's project 
of framing a table in which each Compoſite num- 
ber ſhould have all its diviſors written over it, is 
ridiculous and abſurd, on account of the inſupera- 


ble difficulties which would attend. the execution. 
of- it. 


Feb. 7, 1772. | 


* A table of the odd numbers would be ſufficĩent: for the 
number 2 is the leaſt prime diviſor of every even number; and 
it is eaſy, even in the largeſt numbers, to try whether they are 
diviſible by 2. In our method of notation, this may always be 
known, by obſerving the laſt figure in the ex preſſion of the num- 

ber propoſed. 
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EXCERPTA QUADAM 
Arithmetica Nicomachi 
Ad Cribrum Eratoſthenis pertinentia. = 
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(a) Mallem «pto:;, etfi, ne quid diſſimulem, lectioni receptæ 
adftipulatur Boethii interpretatio. 

(5) Voces uncis incluſas conjecturã ſupplevi; quin et ſequenti- 
um ordinem paululum immutavi, pro Th Mi td radu, 
ſeribendo Taury Th x. r. N. 

(e) Vocem M hic loci retinendam cenſeo, Locum in- 
tegrum fic interpretor. Suam horum indaginem Eratoſthenes, 
Cribrum vocavit. Propterea quod imparibus univerſis, nullo 
generum diſcrimine, in medio collocatis, ipſam procreationem 
continuam, quo tradidit ille modo, inſequendo [id eſt, procrea- 
tionis continuæ, Eratoſthenis modo, explorata lege] ſpecies diver- 
fas ſeorſim ſiſtimus, cribro tanquam ſcparatas.“ 

(4) Cod, MS. habet $:a\4rola. Wecb?lius Tagadairuslas 

(e) Ex Cod, MS. pro ib. | 
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(f) Locum in Editione Weehelii corruptum, in Cod. MS, 
mutilum & turbatum, conjectura, prout potui, ſanatum dedi. 
Editio Wechelit habet rey T2; duo para 55 uE. Codex MS. 
Top die. Twlt5s Tov TI. 

(g) Conjectuià, pro rileadi. 

Litera numeralem , conjetura poſu pro voce pl. 

(i) Reſtitui ex Cod. MS pro e, que ct Weckelii lectio. 

(4) Particulam xa omiſi. | 

(1) Wechelium ſequor. Cod. MS. habet >ays, ſenſu, ut videtur, . 
aullo. 

() Ex Cod. MS. pro rape] 
* ConjeCuri pro fe. 
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(a) Conjectura pro . 

(o) Vaces i arzpgr ex Cod. MS. reflitui. 

(p) Nempe ſeries numerorum imparium 3, 5, 7, 9, &c. infinite 
protenſa, cum numeros impares univerſos contineat, imparis cu- 
jufvis multiplices omnes impares neceſſario n Eſto 
igitur à numetus quilibet impar. In ſerie 3, 5. 7, &c. infinite 


protenſa, babes numeros omnes 2 * 3 n XK 5, nXx7, x9, &r. . 
Et cum ſeriei ea Lex fit & Conditjo, ut naturali ordine numeri 


impares ſequantur, & minor omnis numerus majorem preecedat, 
fhiert nequit, quin multiplices numer # cum inter fe ordinem 
fervent, ut minor quiſque majorem præcedat. Primus igitur erit 
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4X 3, ſecundus nA5, tertius nx 7, & univerſim, xm eum 
hibitucus eſt, inter multiplices, locum, quem bumerus in 
cite. | 5 

(9) Ex Cod. IS. vice dH, que Wechelii lectio eſt. 

(7) Conjectura pro exuiwy. 


65 Particula: th why EX C. d. N Sx eſlicei. 
© lcd rege. 
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0 Voces TETY TW rpowy conjecturà ares. 


12) Literam numeralem pro voce *pirs quz ape Wechelium 
leg tur, ex Cod. MS reftituen. 


(] Voces vue xal 1e. ex Cod. MS. reflitub. 
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Ex Arithmetica Boethii. 
Lib. I. c. ei. 


NERATIO autem ipſorum atque ortus hu- 
juſmodi inveſtigatione colligitur, quam ſcilicet 
Eratoſthenes Cribrum nominabat; quod cunctis 
imparibus in medio collocatis, per eam, quam 
tradituri ſumus, artem, qui primi, quive ſecun- 
di, quique tertii generis videantur efle diſtin- 


guitur. Diſponantur enim a ternario numero 


cuncti in ordinem impares, in quamlibet longiſſi- 
mam porrectionem 3. 5. 7.9. 11. 13. 15. 17. 19. 
21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45 
47. 49. His igitur ita diſpoſitis, conſiderandum, pri- 
mus numerus quem eorum, qui ſunt in ordine po- 


ſiti, primum metiri poſſit: ſed, duobus præteritis, 
illum, qui poſt eos eſt poſitus, mox metitur: et, 


ſi poſt eundem ipſum quem menſus eſt, alli. duo 


tranſmiſſi ſunt, illum, qui. poſt duos eſt, rurſus 
metitur: et, eodem modo ſi duos quis reliquerit, 
poſt eos qui eſt, a primo numero metiendus eſt; 
eodemque modo, relictis ſemper duobus, a primo, 


in infinitum pergentes metientur, Sed id non 
vulgo neque confuſe. Nam primus numerus il- 
lum, qui eſt poſt duos ſecundum ſe locatos, per 
ſuam quantitatem metitur: ternarius enim nu- 
merus ter * 9 metitur. Si autem poſt novena- 


rium duos reliquero, qui mihi poſt illos incurre-- 


* Conjectura pro ſertia. 
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; rit, a primo metiendus eſt, per ſecundi imparis 
; quantitatem ; id eſt, per quinarium: nam fi poſt g 
| duos relinquam, id eſt 11 & 13, ternarius numerus 
1 5 metietut, per ſecundi numeri quantitatem, id 
eſt, per quinarit; quoniam numerus ternarius 15 
quinquies metitur. Rurſus, ſi a quindenario in- 
choans duos intermiſero, qui poſterior poſitus eſt, 
ejus primus numerus menſura eſt, per tertii impa- 
ris pluralitatem: nam fi poſt 15 intermiſero 17 
& 19, incurrit 21, quem ternarius numerus ſecun- 
dum ſeptenarium metitur; 21 enim numeri terna- 
rius ſeptima pars eſt: atque hoc in infinitum fa- 
ciens, reperio primum numerum, ſi binos inter- 
miſero, omnes ſequentes poſt ſe metiri, ſecundum 
quantitatem poſitorum ordine imparium numero- 
rum. Si vero quinarius numerus, qui in ſecundo 
loco eſt conſtitutus, velitꝰ quis, cujus prima ac 
deinceps fit menſura, invenire, tranſmiſſis quatuor 
imparibus, quintus ei quem metiri poſſit, occurrit. 
Intermittantur enim quatuor impares, id eſt, 7 & 
9. & II & 13, poſt hos eſt quintus decimus quem 
quinarius metitur, ſecundum primi ſcilicet quan- 
titatem, id eſt, ternarii; quinque enim 15 ter-. 
metiuntur: ac deinceps, ſi quatuor intermit- 
tat, eum qui poſt illos locatus eſt, ſecundus, id 
eſt, quinarius, ſui quantitate metitur: nam poſt 
quindecim intermiſſis 17 & 19, & 21 & 23, poſt 
eos 25 reperio, quos quinarius ſcilicet numerus 
ſua pluralitate metitur; quinquies enim quinario 
multiplicato, 25 ſuccreſcunt; ſi vero poſt hunc 


quilibet quatuor intermittat, eadem ordinis {ervata 


b Conjecturã pro vel 
Conjecturã pro tertis. | 
| conſtantia, 
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 conſtantia, qui eos ſequitur, ſecundum tertii, id 
eſt, ſeptenarii numeri ſummam, a quinario meti- 
tur: atque hæc eſt infinita proceſſio. Si vero 
tertius\numerus quem metiri poſſit exquiritur, ſex 
in medio relinquentur ; & quem ſeptimum ordo 
monſtraverit, hic per primi numeri, id eſt, ter- 
narit quantitatem metiendus eſt; et poſt illum, 
ſex allis interpoſitis, quem poſt eos numeri ſeries 
dabit, per quinarium, id eſt, per ſecundum, tertii 
eum menſura percurret : ft vero alios rurſus ſex 
in medio quis relinquat, ille, qui ſequitur, per 
ſeptenarium ab eodem ſeptenario metiendus eſt; 
id eſt, per tertii quantitatem ; atque hic uſque in 
extremum ratus ordo progreditur. Suſcipient ergo 
metiendi viciſſitudinem, quemadmodum ſunt in 
ordine naturaliter impares conſtituti: metientur 
autem, ſi per pares numeros, a binario inchoantes, 
poſitos inter ſe impares, rata intermiſſione, tranſi- 
liant; ut primus duos, ſecundus quatuor, tertius 
ſex, quartus octo, quintus decem: vel fi Ilocos 
ſuos conduplicent, & ſecundum duplicationem 
terminos intermittant ; ut ternarius, qui primus 
eſt numerus, & Unus, omnis enim primus Unus 
eſt, bis locum ſuum multiplicet, faciatque bis 
unum ; qui cum duo ſint, primus duos medios 
tranſeat. Rurſus ſecundus, id eſt, quinarius, fi 
locum ſuum multiplicet, 4 explicabitur: hic quo- 
que quatuor *+ intermittat. Item fi ſeptenarius, 
qui tertius eſt, locum ſuum duplicet, ſex creabit ; 
bis enim 3 ſenarium jungunt : hic ergo in ordi- 
dine * ſex relinquat. Quartus quoque, ſi locum 


4 ConjeQura reftitui pro 12. 
* ConjeQturi pro 4. 
f Conjecuri pro ordinem. 
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faum duplicet, 8 ſaccreſcent ; ille quoque octo 
tranſiliat: atque hoc quidem in cæteris perſpicien- 
dum. Modum autem menſionis, ſecundum or- 
dinem collocatorum, ipſa ſeries dabit. Nam pri- 
mus primum quem numerat, ſecundum primum 
numerat s, id eſt,. ſecundum ſe; & ſecundum pri- 
mus quem numerat, per ſecundum numerat *, & 
tertium per tertium, & quartum item per quartum. 
Cum autem ſecundus menſionem * ſuſcepetit, pri- 
mum quem numerat ſecundum primum metitur; 
ſecundum vero quem numerat per fe, id eſt, per 
ſecundum; & tertium per tertium: & in ceteris ea- 
dem ſimilitudine menfura conſtabit. IIlos * ergo 
ſi reſpicias, vel qui alios menſi ſunt, vel qui ipfi 
ab alus metiuntur, invenies omnium fimul com- 
munem menſuram eſſe non poſſe, neque ut omnes 
quemquam alium ſimul numerent; quoſdam au- 
tem ex his ab alio poſſe metiri, ita ut ab uno tan- 
tum numerentur* ; alios vero, ut etiam a plu- 
ribus; quoſdem autem, ut præter Unitatem eorum 
nulla menſura fit; Qui ergo nullam menſuram 
præter Unitatem recipiunt, hos Primos & Incom- 


Conjecturã pro 8. 

s Pro numerat mallem in utroque loco, metitur, ut aliud fit 
numerare, aliud metiri, & ſenſus fit, ** Fhat which the firſt 
number | of the Series | counts the firſt” [of its multiples], it: 
« meaſures by the firſt [of the Series], i. e. by itfelf, "That 
«© which it counts the ſecond [of its multiples], it meaſures by 
the ſecond [number in the Series].“ Sic enim infra legimus - 
de Numero ordine fecundo, ** primum quem umerat ſeundum 
«© primum metitur. 

> Conjecturà, pro manſionem.- 

Conjectura, pro altos, 


* Ang. But ſo as to be counted in among the multiples of 
one number only.“ 


1 -  politos 
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poſitos judicamus; qui vero-aliquam menſuram 
præter Unitatem, vel alienigenæ partis vocabulum 
ſortiuntur, eos pronunciemus Secundos. atque Com- 
poſitos. Tertium vero illud genus, per ſe Secun- 
di & Compoſiti, Primi vero & Imcompoſiti ad al- 
terutrum comparati, hac inquifitor ratione reperiet. 
Si enim quoſlibet primos numeros, ſecundum 
ſuam in ſemetipſos multiplices quantitatem, qui 
procreantur, ad alterutrum comparati, nulla men- 
ſuri communione junguntur: 3 enim & 5, fi 
multiplices, 3 ter 9 faciunt, & quinquies 5 red- 
dunt 25. His 1gitur nulla eſt cognatio communis 
menſuræ. Rurfus 6 & / quos procreant, fi com- 
pares, hi quoque incommenſurabiles erunt: quin- 
quies enim 5, ut dictum eſt, 25, ſepties 7 faciunt 
49 ; quorum menſura nulla communis eſt, niſi 
forte omnium horum procreatrix & mater Uni- 
tas. 


Conjectura pro los. 

= ConjeQurz, pro tres. Conjecturà pro tres tertis. 

® Sed cave credas, Lector, numeros inter fe, primos aullae 
dati przter Primorum Quadtatos. 


——— ut. 


aud. 
E tt. oe. . eats <4 5 — 
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XXIII. A Letter from Mr. Chriſtopher 
Gullet 7% Matthew Maty, M. D. Sec. 
K. S. on the Effects of Elder, in preſerv- 
ing Growing Plants from Inſecle and Flies. 


Taviſtock (Devon) Auguſt 11, 171. 


SIR, 
Read May 14, F SHOULD not preſume to trouble you: 
cs as a member of the Royal Society 


with the following letter, did not the ſubje& ſeem to 


promiſe to be of great public utility. It relates to, 
the effects of Elder; 


Sambucus fructu in um ella nigro. 


rſt, In preſerving cabbage plants from being eaten 
or damaged by caterpillers. 

2d. In preventing blights, and their effects on fruit 
and other trees. 

zd. In the preſervation of crops of wheat from 
the yellows,. and other deſtructive inſects. 

4th. Alſo in. ſaving crops of turnips from the fly, 

&c. &c. 


iſt, J was led to my firſt experiments, by con- 
ſidering how diſagreeable and offenſive to our olfac- 
tory nerves the effluvia emitted by a bruſh of green 
| 3 elder. 
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elder leaves are, and from thence, reaſoning how much 
more ſo they muſt be to thoſe of a butterfly, whom 
I conſidered as being as much ſuperior to us in 
delicacy as inferior in ſize. Accordingly I took ſome 
twigs of young elder, and with them whipt the cabbage 


plants well, but fo gently as not to hurt them, juſt as the 
butterflies firſt appeared ; from which time, for theſe 
two ſummers, though the butterflies would hover 
and flutter round them. like gnomes or ſylphs, yet I 
could never fee one pitch. nor was there I believe a 
ſingle catterpiller blown, after the plants were fo: 
whipt; though an adjoining bed was infeſted as 
uſual. 5 

2d. Reflecting on the effects abovementioned, and 
conſidering blights as chiefly and generally occaſi- 
oned by ſmall flies, and minute inſects, whoſe organs 
are proportionably finer than the former, I whipt: 
the limbs of a wall plumb tree, as high. as I could 
reach; the leaves of which were preſerved. green, 
flouriſhing, and unhurt, while thoſe not fix inches 
higher, and from thence upwards, were blighted, 


thrivelled up, and full of worms. Some of theſe: 
laſt I afterwards reſtored by whipping with, and 


tying up, elder among them. It muſt be noted, that, 
this tree was in full bloſſom. at the time of whi 


ping, which was much too late, as it ſhould have- 


been done once or twice before the bloſſom appeared. 
But I conclude from the whole, that if an in- 
fuſion of elder was made in a tub of water, ſo that 
the water might be ſtrongly impregnated therewith,, 
and then ſprinkled over the tree, by a hand engine, 
ence every. week or fortnight, it would effectually 

anſwer. 
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anſwer” every purpoſe that could be wiſhed, without 
any poſſible riſk of hurting the bloſſoms or fruit. 


3d. What the farmers call the yellows in wheat, 


and which they conſider as a kind of mildew, is 
in fact, as I have no doubt but you well know, 
. occaſioned by a ſmall yellow fly with blue wings, 
about the fize of a gnat. This blows in the ear of 


the corn, and produces a worm, almoſt inviſible to 


the naked eye; but being ſeen through a pocket 


microſcope, it appears a large yellow maggot of the 


colour and gloſs of amber, and is fo prolific that I 
laſt week diſtinctly counted 41 living yellow mag- 
gots or inſects, in the huſk of one fingle grain of 


wheat, a number ſufficient to eat up and deſtroy 


the corn in a whole ear. I intended to have tryed 


the following experiment ſooner ; but the dry hot 
weather bringing on the corn faſter than was ex- 


pected, it was got and getting into fine bloſſoms 


ere I had an opportunity of ordering as I did; 
but however the next morning at daybreak, two 


ſervants took two buſhes of elder, and went one 


on each ſide of the ridge from end to end, and fo 
back again, drawing the elder over the ears of corn 
of ſuch fields as were not too far advanced in bloſ- 
ſoming. I conceived, that the diſagreeable effluvia 
of the elder would effectually prevent thoſe flies from 


pitching their tents in ſo noxious a fituation ; nor 


was I diſappointed, for I am firmly perſuaded that 
no flies pitched or blowed on the corn after it had 


been ſo ſtruck. But ] had the mortification of ob- 
ſerving the flies (the evening before it was ſtruck) 
already on the corn (fix, ſeven or eight, on a fingle 


. ear). ſo that what damage hath .accrued, was done 


. betore 
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before the operation took place; for, on examining it 
laſt week, I found the corn which had been ſtruck 


pretty free of the yellows, very much more ſo than 
what was not ſtruck, I have, therefore, no doubt but 


that, had the operation been performed ſooner, the corn 
would have remained totally clear and. untouched. 


If fo, ſimple as the proceſs is, I flatter myſelf, it 
bids fair to preſerve fine crops of corn from deſtruc- 
tion, as the ſmall inſects are the crops greateſt ene- 
my. One of thoſe yellow flies laid at leaſt eight 
or ten eggs of an oblong ſhape on my thumb, only 
while carrying by the wing acroſs three or four ridges, 
as appeared on viewing it with a pocket microſcope. 

4th. Crops of turnips are frequently deſtroyed, 
when young, by being bitten by ſome inſects, either 
flies or fleas; this I flatter myſelf may be effectual- 
ly prevented, by having an elder buſh ſpread fo as 
to cover about the breadth of a ridge, and drawn 
once forward and backward by a man over the 
young turnips. I am confirmed in this idea, by 
having ſtruck an elder buſh over a bed of young 
collyftlower plants, which had begun to be bitten, 
and would otherwiſe have been deſtroyed by thoſe 


inſets; but after that operation it remained un- 
touched. | 


In ſupport of my opinion, I beg leave to men- 
tion the following fact from very credible information, 
that about eight or nine years ago this county was ſo 
infeſted with cock chaffers or oakwebs, that in many 
pariſhes they eat every green thing, but elder; nor. 
left a green leaf untouched beſides elder buſhes, 
which alone remained green and unhurt, amid the 


general devaſtation of ſo voracious a multitude. On 
re flecting 


13521 


reflecting on theſe ſeveral circumſtances, a 


thought 
ſuggeſted itſelf to me, whether an elder, now eſteemed 
noxious and offenſive, may not be one day ſeen 
planted with, and entwiſting its branches among, 
fruit trees, in order to preſerve the fruit from de- 
ſtruction of inſets: and whether the fame means 
which produced theſe ſeveral effects, may not be ex- 
tended to a great variety of other caſes, in the pre- 
ſervation of the vegetable kingdom, | 

The dwarf elder (ebulus) I apprehend emits more 
offenſive effluvia than common elder, therefore muſt 
be preferable to it in the ſeveral experiments. 
On mentioning lately to Sir Richard W.Bampfylde, 
one of the repreſentatives of this county, my obſer- 
vations on the corn crops, and the effects of the 
elder, &c. he perſuaded me to publiſh them, which 
in ſome meaſure determined my taking this ſtep, of 
tranſmitting them to a Society incorporated for pro- 
moting the knowledge of natural things, and uſeful 
experiments, in which they have ſo happily and 
amply ſucceded, to the unſpeakable advantage and 
Improvement both of the old and new world, I have 

the honour to ſubſcribe myſelf, 


SIR, 
Your moſt obedient, 


humble Servant, 


Chr. Gullett, 
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XXIV. A Letter from John Call, Eſq; 
zo Nevil Maſkelyne, F. R. S. Afronome, 

» Royal, containing a Sketch of the Signs of 
the Zodiac, found in a Pagoda, near Cape 


Comorin in India. 


8 I R, 


Read May 14, S a member of the Royal Society, 
me and one whoſe ſtudy is particularly 
directed to the motions of the heavenly bodies, 1 
think you the moſt proper perſon to whom I can 
ſend the incloſed ſketch Tab. X. ], which I drew 
with a pencil, as I lay on my back reſting myſelf 
during the heat of the day, in a journey from Ma- 
durah to Twinwelly, near Cape Comorin. And 1 
fend it to you rather in the original, as I then 
etched it off, than in any more complete form, 
leſt it ſhould thereby have more the appearance 
of compoſition, and leave not ſa ſtrong an im- 
preſſion of antiquity, as it made on me when I dif- 
covered it. 
After ſuch a diſcovery, I ſearched in my travels 
many other pagodas, or choultrys, for ſimilar carvings; 
but, to the beſt of my remembrance, never found 
VoL. LXII. 2 2 but 


dut one more equally complete, which was on the 


= © Uo 


ceiling of a temple, in the middle of a tank before 
the pagoda of F olum, near Mindurah, of 


Which tank and temple Mr. Ward, painter in Broad- 
ſttreet, near Carnaby-m.xrket, hath a drawing; but 
J have often met with the ſeveral parts in detached 


leces. 

f From the correſpondence of the ſigns of the zo- 
diac which we at preſent uſe, and which we had, I 
believe, from the Arabians or Egyptians, I am apt 
to think that they originally came from India, and 
were 1n uſe among the Bramins, when Zoroafter and 
Pythagoras travelled thither, and conſequently 
adopted and uſed by thoſe travelers :. and as theſe 
philoſophers are ſtill ſpoken of in India, under the 
names of Zerdhurſt and Pyttagore, I fhould alſd 
hazard another idea, that the worſhip of the cow, 
which ſtill prevails in India, was tranſplanted from 
thence to Egypt. But this is only conjecture ; and 
it may with almoſt equal probability be ſaid, that 
Zoroaſter or Pythagoras carried that worſhip to India. 
However, I think there is an argument till in fa- 
vour of India for its antiquity, in point of civilization 
and cultivation of the arts and ſciences; for it is 
hardly in diſpute that all theſe improvements came 
irom the eaſt to the weft; and, if we may be al- 
lowed to draw any concluſions from the immenſe 
buildings now exiſting, and from the little of the 
inſcriptions, which can be interpreted on ſeveral of 
the choultrys and pagodas, I think it may ſafely be 
pronounced, that no part of the world has more 
maiks of antiquity for arts, ſciences, and civiliza- 
uon, 
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peninſula of India, from the Ganges 


tion, than the 
to Cape Comorin; nor is there in the world a finec 
climate, or face of the country, nor a ſpot better 
inhabited, or filled with towns, temples, . and vil- 
lages, than this ſpace is throughout, if China and 
parts of Europe are excepted. #14. 
I think the carvings on ſome of the pagodas and 
choultrys, as well as the grandeur of the work, ex- 
ceeds any thing executed now-a-days, not only for 
the delicacy of the chiſſel, but the expence of con- 
ſtruction, conſidering, in many inſtances, to what 
diſtances the component parts were carried, and to 
what heights raiſed. If Mr. Kittle the painter, now 
in India, ſhould have time and opportunity, after he 
hath made his fortune by portrait drawing, it would 
be a great addition to his reputation, and well worth 
his pains, to inveſtigate the nature of the Indian archi- 
tecture and. carving, by painting ſome of the moſt 
curious buildings, or parts of pagodas. The great 
obſtacle to aſcertaining dates, or hiſtorical events, is 
the loſs of the Sans-Skirrit language, and the conhne- 
ment of it to the priefthood. I ſhould have taken 
ſome pains to have collected many things; but the 
number of revolutions and occupations which hap- 
pened always prevented me. | 

I alfo commit to your inſpection the“ manuſcripts 
of Mr. Robins, which he gave me at his death; 


* Theſe I communicated to the Royal Society, together with 
this letter; but being examined by myſeif, Mr. Kaper, Mr. 
Cavendiſh, and Mr. Horſley, at the deſire of the Society, they 
were not found to contain any thing material more than has 
been already printed; excepting a treatiſe on military diſcipline : 
which, if it ſhould be thought of uſe, may be inſerted in the 


next edition of his works, N. M. 
2 2 2 I be- 


1 
I believe moſt of them have been printed, but if 
there are any which have not, or that can amuſe 
you or inſtruct others, you are welcome to uſe them 
as you pleaſe: I only with they may contain any 
thing uſeful. - While he lived, I purſued thoſe ſtu- 
dies; but, ſoon after his death, new ſcenes aroſe, 
and engaged me more in practical ſervice, than al- 
lowed me time for theory, or experiments. I am, 
however, a conſtant well-wiſher to the progreſs of 
arts and ſciences, as well as ſtudy ; and very much, 


SIR, 
Your obedient, 


humble ſervant, 


Jn" Call. 


[ 337 1 


XXV. An Account f 4 Flowing f a | 
Tides in the South Sea, as obſerved n 
board Hit Majeſty's Bark the Endeavour, 
by Lieui. * Commander, in a 
Letter to N evil Maſkelyne, Aſtronomer 
Royal, and F. R. S. 


| Mile-end, February 5, 1772. 


Read May 21, I Here ſend you the few obſervations I 1 

772. made on the tides in the South Sea, 
to which I have only to add, that, from many cir- 
cumſtances and obſervations, I am fully convinced - 
that the flood comes from the ſouthward, or rather 
_ from the S, E. I am, 


S I R, 


Your moſt obedient, - 


humble ſervant, 


J. Cook. 


Names. 
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| New and full 
[ Moon. 
Names of places where obſerved. Lat. de- 
| dy South. W High Riſe & 
th. | ; 1 . , ; 8 RY , 4 | 3 '\ C | water. fall. 
ew = . M. F. In. 
Succeſs Bay i in Strait le Maire —Y» 45 66 SE FA 
Lagoon Iffand — — —18 47 [139 280 300 
Matavai Bay, Otaheita — —17 29 149 o 30 011 
Tolaga Bay, Eaſt coaſt of New Zealand 38 22 197 6 0 5 6 
Mercury Bay, N. E. ditto — — 36 48 184 S W414 7 6 
River Thames, ditto — -— —37 12 184 12] 9 10 © 
Bay of Iſlands, ditto — 8 * 14185 e 
4 n ; 
eee eee f 4 „ 
Admiralty Bay, in ditto  — — 41 45 [185 1210 of 7 6 
Botany Bay, coaſt of New South-Wales * o 208 31 8 4 6 
Buſtard Bay, ditto — — -=24 39 208 8 o| 8 o 
T birſty Sound, ditto— — —25 5 [210 24/11 016 o 
Endeavour River, ditto — —15 26 214 48 9 30 9 © 
Endeavour's Strait, which divides New ] | _ LY =P 
Guinea from New Holland — 37 7 5 | 2 
IS | ' | ; | 
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XXVI. An Account of a new Electrometer, 
\ contrived by Mr. William Henly, and of 
ſeveral Electrical Experiments made by 

him, in a Letter from Dr. Prieſtley, F.R.S. 
10 Dr. Franklin, F. R. S. | 


Dear SIR, 
Read May *] THINK myſelf happy in an oppor- 


* tunity of giving you a ſpecies of plea- 
ſure, which I know is peculiarly grateful to you as 
the father of modern electricity, by tranſmitting to 
you an account of ſome very curious and valuable 
improvements in your favourite ſcience. The author 
of them is Mr. Henly, in the Borough, who has 
favoured me with the communication of them, and 
has given me leave to requeſt, that you would pre- 
ſent them to the Royal Society. 

In my hiſtory of electricity, and elſewhere, I have 
mentioned a good electrometer, as one of the greateſt 
deſiderata among practical electricians, to meaſure 
doth the preciſe degree of the electrification of any 
body, and alſo the exact quantity of a charge be- 
fore the exploſion, with reſpect to the ſize of the 
electrified body, or the jar or battery with which it 
is connected; as well as to aſcertain the moment of 
time, in which the electricity of a jar changes, when, 
without: making an exploſion, it is diſcharged by 


givin — 5 
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giving it a quantity of the contrary electricity. All 
theſe purpoſes are anſwered, in the moſt complete 


manner, by an electrometer of this gentleman's con- 
trivance, a drawing of which I ſend you along with 


the following deſcription. | 
The whole inſtrument is made of ivory or wood, 
[Tab. XI.] (a) is an exceeding light rod, with a cork 
ball at the extremity, made to turn upon the center 
of a ſemicircle (), and ſo as always to keep pretty 
near the limb of it, which is graduated: /c) is the 
' ſtem that ſupports it, and may either be fixed to the 
prime conductor, or be let into the braſs knob of a 
jar or battery, or ſet in a ſtand, to ſupport itſelf. 
The moment that this little apparatus is electrified, 
the rod (a/ is repelled by the ſtem /c), and conſe- 
« quently begins to move along the graduated edge 
of the ſemicircle (); ſo as to mark with the ut- 
moſt exactneſs, the degree in which the prime con- 
ductor, &c. is electrified, or the height to which the 
charge of any jar or battery is advanced; and as the 
materials of which this little inſtrument is made are 
very imperfect conductors, it will continue in contact 
with any electrified body, or charged jar, without 
diſſipating any of the electricity. 
If it ſhould be found, by trial in the dark, that 
any part of this inſtrument contributes to the diſſipa- 
tion of the electric matter, (which, when the elec- 
trification was very ſtrong, I once obſerved mine to 
do) it ſhould be baked “ a little, which will prelently 
Prevent it. If it is heated too much, it will not re- 
ceive electricity readily enough; and then the mo- 
tion of the index will not correſpond with ſufficient 


* -Warmed 2 little, to dry off the damps, particular!y from 
Me-index. | ; 
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exactneſs, to the degree in which the body to which 


it is connected is electriſied; but this inconvenience. 


is cafily remedied, by moiſtening the ſtem and the 
index, for the ſemicircle cannot be too dry. 

I find by ence, that this electrometer an- 
ſwers all the purpoſes I have mentioned, with the 
greateſt eaſe and exactaeſs. I am now ſure of the 
force of any exploſion before a diſcharge of a jar or 
battery, which I had no better method of gueſſing 
at before, than by preſenting to them a pair of Mr. 
Canton's balls, and obſerving their divergency at a 


given diſtance ; but the degree of divergency was 


ſtill to be gueſſed at by the eye, and the balls can 
only be applied occafionally ; whereas this inſtrument, 
being conſtantly fixed to the prime conductor or the 


battery, {hews, without any trouble, the whole pro- 


greſs of the charge; and, remaining in the ſame ſi- 


tuation, the force of different exploſions may be aſ- 


certained with the utmoſt exactneſs hefore the diſ- 
charge. 

If a jar be loaded with poſitive electricity, and I 
want to know the exact time when, by attempting to 
charge it negatively, it firſt becomes diſcharged, I fee 
every ſtep of its approach to this ſtate by the falling 
of the index; and the moment I want to ſeize, is 
the time when it has got into a perpendicular fitua- 
tion, which may be obſerved, without the leaſt dan- 
ger of a miſtake, Accordingfy I find that, ia this 
caſe, not the leaſt ſpark is left in the jar. If I con- 


tinue the operation, the index, after having gained 


its perpendicular pofition, begins to advance again, 
and thereby ſhews me the exact quantity of the op- 
polite electricity that it has acquired, 

Vor, LXII, An - Conſi- 
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Conſidering the admirable ſimplicity, as well as 
the great uſefulneſs of this inſtrument, it is ſome- 
thing ſurprizing that the conſtruction ſhould not have 
occurred to ſome electrician before this time. Nol- 
let's and Mr. Waits's invention of threads, projecting 
ſhadows upon a graduated board, reſembled this ap- 
paratus of Mr. Henly's, but was a poor and awk- 
ward contrivance in compariſon with it; nor was 
Richman's gnomon, though a nearer approach to this 
conſtruction, at all comparable to it; and the in- 
genious author of it had no knowledge of either of 
thoſe methods when he hit upon this. 

I have made a receptacle for this inſtrument in my 
prime conductor, and J have alſo a pedeſtal in which 
I can fix it; and by means of which I can very 
conveniently place it on the wires of a battery. 
In either of thoſe ſituations it anſwers almoſt every 
purpoſe of an electrometer, without removing it from 
Its place. 0 

I doubt not that you and all other electricians will 
join with me in returning our hearty thanks to Mr, 
Healy for this excellent and uſeful inſtrument. 
Many of the effects of my battery, in breaking 
of glaſs, and tearing the ſurface of bodies, Mr. 
Henly performs by a ſingle jar, only increaſing the 
weight with which the bodies are preſſed, while the 
exploſion is made to paſs cloſe under them. 

By this means he raiſes exceeding great“ weights, 
and ſhatters ſtrong pieces of glaſs into thouſands of 
the ſmalleſt fragments; he even reduces thick plate 
glaſs by this means to an impalpable powder. But 


* Frequently fix pounds Troy. 


what 
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what is moſt remarkable is, that when the pieces of 
glaſs are thick, and ſtrong enough to reſiſt the ſhock, 
they are marked by the exploſion, with the moſt 
lively and beautiful colours, generally covering the 
ſpace of about an inch in length, and half an inch 
in breadth. | 
In ſome of the pieces which he was fo obliging 
as to ſend me, theſe colours lie all intermixed and 
confuſed ; but in others I obſerve them to be diſ- 

ſed in priſmatic order, in lines parallel to the courſe 
of the exploſion, and in ſome (as N' 1.) I have 
counted three or four diſtinct returns of the fame 
colour. | | | 

He has lately informed me, that, fince he ſent 
me this piece, he has ſtruck theſe priſmatic colours 
into another maſs of glaſs, in a ſtill more vivid and 
beautiful manner, the colours ſhooting into one an- 
other. This effect, he ſays, was produced by making 
a ſecond exploſion, without moving any of the ap- 


paratus after the firſt. | 
When the glaſs in which theſe colours are fixed 


is examined, it is evident that the ſurface is ſhattered 
into thin plates, and that theſe give the colours, the 


thickneſs of them varying regularly, as they recede 
from the path of the exploſion. 

In the middle of theſe coloured ſpots (as in N' 2.) 
ſome of theſe thin plates, or ſcales, are ſtruck off, I 
ſuppoſe by the force of the exploſion; and with the 
edge of a knife they are all eaſily ſcraped away, 
when the ſurface of the glaſs is left without its poliſh 
(as in N' 3.) 5 

The piece of glaſs on which I have marked theſe 


numbers, as well as that on which he has ſtruck the 
481 2 colours 


— e cam 
3 


[ 364 ] 
colours in a ſtill more beautiful manner, Mr. Henly 
will prefent to the Royal Society, for the inſpection 
of the members. 

Beſides theſe improvements, Mr. Henly has like- 
wiſe, in a very mgenious manner, diverſified ſeveral 
of the more entertaining experiments in electricity, 
particularly in his imitation of the effects of earth- 
quakes by the lateral force of exploſions; and he 
has alſo hit upon ſeveral curious facts, that, unknown 
to him, had been obſerved before by others : the 
following particular, however, I believe is new, ex- 
citing a ſtick of ſealing wax, and uſing a piece of 
tin foil for the rubber, he found that it would elec- 
trify poſitively, as well as glaſs rabbed with filk and 
amalgama. — | 

Wiſhing we had mote ſuch fellow Iabourers as 
Mr. Henly, I am, 


N 
- hemble _ 
Leeds, 


OA. 26, 1770. J. Prieftley.. 
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XXVIII. Account of ſeveral Quadruped. 
from Hudſon's Bay *, by Mr. John Rein- 
hold Forſter, F. R. &. 


Read May 21, 1772. 


1. Arctic Fox, Penn. Synopſ. of Quadr. p. 155. 
n. 113. Canis Lagopus, Linn. 


Severn River. | 
A moſt beautiful ſpecimen in its ſnowy winter 


furr; this animal ſeems to be lower on its legs 


than the common fox, and is ptodigiouſly well 
iecured againſt the intenſe cold of the climate, 


by the thickneſs and length of its hairs, 
which are at the ſame time as ſoft as ſilk. 


* Among the occaſional advantages, which the obſervations 
of the laſt Tranſit of Venus have procured, that of receiving 
uſeful inform tions from, and ſettling correſpondencies in, ſeve- 
ral jarts of the world, is not the leaſt conſiderable. From the 
factory at Hudſon's Bay, the Royal Society were favoured with 

a large collection of uncommon quadrupeds, birds, fiſhes, &c. 
together with ſome account of their names, place of abode, 
manner of life, uſes, by Mr. Graham, a gentleman belonging 
to the ſettlement on Severn River ; and the governors of the 
Hudſon's Bay Company have molt obligingly ſent orders, that 
theſe communications ſhould be from time to time continued. 
The deſcriptions contained in the following papers were pre- 
pared and given by Mr. Forſter, before his departure on an ex- 
pedition, which will probably open an ample field to the meſt 


important diſcoveries, M. M. 
The 


[ 371 } 


The account ſent along with it from Severn 
River ſays, that theſe white foxes are filly, 
inoffenſive animals; and are known to ſtand 
by, whilſt a trap is baited for them, into 
which they put their heads immediately : they 
will, when pinched by hunger, devour thoſe 
of their own kind, which are already canght 
in theſe traps. But the moſt curious cir- 
cumſtance is, their migration to the North- 
ward and the Eaſtern coaſts of the bay; for 
though a few of them are caught every year 
near York fort and Churchill river, yet, once 
in three or four years, they come in great 
numbers; and ſeveral hundred of their furrs 
are ſent to England in that plentiful ſeaſons, 
which always begins in November, and ends 
in April. The ſpecimen ſent is full grown, 
and its furr quite in ſeaſon, 


2, LESSER OTTER. Penn. Syn. Quadr. p. 239. n. 


174. Muſtela Lutreola Linn. Syſt. Nat. 66. Faun. 
Suec, N' 13. 


Severn River. | 
I am ſtill dubious, whether this animal ought 
to be looked upon as the ſame with the leſſer 
otter of Europe and Aſia; many circum- 
ſtances ſeem to prove this identity; but ſome, 
ſuch as the want of webs, which I could 
not diſcover between the toes, and the white 
ſpot on the neck, will not admit of it. 1 
have, therefore, ſubjoined a deſcription of this 
creature at the end of this article. The na- 


tives of Hudſon's Bay call this quadruped 
BDD 2: Jackaſh ; 
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Jackaſh; Mr. Graham from Severn river ſays, 


s that it harbours about- creeks, and lives on 


| fiſh, like the otter ; it travels very ſlowly, and 
has from four to; feven young at a time; in 
fize it equals the marten ; its length is about 
16 inches; its whole body is covered with 
ſhining dark brown hairs, which lie very 
Gon. and ſeem perfectly convenient for an 

mphibious antinal ; under theſe brown hairs 
Ts woolly hairs are tawny, the whole under- 
jaw is encompaſſed by a ſtripe of white hairs, 
and a little ireegylar bas of the ſame colour 


ow appears in the middle of the throat; the feet 


are. quite covered with hair to the very nails, 
which are ſmall, five on each foot, and of a 
whitiſh ſemipellucid colour ; the tail is pretty 


well beſet with hair, though not buſhy, and 


much blacker than the reſt of the body; it 
is about half as long as the whole animal. 


3. Pixe MARTEN. Penn. Syn. Quad. p. 216. n. 


Severn River. 


15 5. Muſtela Martes (Abietum). Linn. 
Male and Female. 
Theſe ſeem to be a variety of the yellow- - 
breaſted marten, Br. Zool. I. 81. their colour, 
eſpecially in the females, being much paler 
than that deſcribed in Mr. Pennant's works. 
'The male is of a cheſnut brown, the female 
a bright tawny yellow; the former has here 
ſome dark brown hairs, the latter in the fame 
manner bas ſome bright bay hairs. They 
both have white cheeks, and white tips of 
the ears. Their turrs are very full of hair, 
2 proper 


373 J 
proper to preſerve them from the cold. The 
fal in both ſexes is buſhy, and' darker than 
the reſt of the body; in the female indeed it is 
tawny, with a black tip; in both it is ſhorter 
than deſcribed by Mr. Pennant, Mr. Biiffon, 
and others, and was perhaps mutilated. This 
ſpecies feeds on mice, rabbits, &c. though it 
will not touch a dead mouſe which is put as a 
bait in a trap, and therefore the inhabitants are 
obliged to make uſe of a — s head, or the 
like, for that purpoſe. If purſued with noiſe, it 
immediately gets up 4 tree. Some gentle 
men have unſucceſsfully attempted to tame 
theſe creatures, and thoſe kept in eages with 
that view have been obſerved to be troubled 
with epileptick fits. Numbers of them are- 
caught at Hudſon's Bay in traps made of 
{mall ſticks. - They burrow under ground, 
and bring. forth from four to feven young at: 
a time. 


4, STOAT AND Exmve. Penn. Syn. Quad. p. 212. 
n. 151. &. B. Muſtela — Lias. 
Severn River, Albany Fort. 

One in the ſummer and another in the winter 
dreſs. The natives about Albany call them 
$:c-cuje-fue, but it is not known why they 
give them that name. They feed on mice, 


mall birds, all ſort of fiſh, fleſh, and fowl. 


fo Coon Winter“ Penn. Syn. Quadr. p. 211. 
n. 150. Muſlela nivalis. Linn. 

One in its winter dreſs, length 7 inches, tail about. 

inch, perhaps mutilated; it is quite white, but 

the: 


EE 
the coat is mixed here and there with a 


browniſh hair, eſpecially in the tail. Another 
in the ſummer coat, the ſame as our weeſel. 


6. SKUNK. Penn. Syn. Quadr. p. 233. n. 167. 
Kalm's Travels, I. 273. tab. I. 

It anſwers to Mr. Pennant's deſcription, except 
that the white ſtripe on the head is not con- 
nected with that on the back, and that the 
brown area, which is left between the two 


white ſtripes on the back, is broader than he 
deſcribes it. g 


7. CANADA PoRCUPINE. Penn. Syn. Quadr. p. 266. 
n. 196. Hyſtrix dorſata. Linn. 
Severn River. 

It agrees perfectly with the deſcriptions. Theſe 
animals live among the pine trees, of which 
the bark is their food in winter, as willow 
tops and the like are in ſummer. They 
copulate in September, and bring forth only 

xF one young the firſt week in April. During 
\'$ winter they ſeldom travel above five hundred 
. yards, ſo that one is always ſure of finding a 
porcupine, as ſoon as one meets with a tree 
that has been freſh ſtripped of its bark. The 
| longeſt quills of an old porcupine are about 


five inches long. The Europeans are very 
fond of the fleſh of theſe animals, as it taſtes, 


when roaſted, exactly like that of a ſucking 
Pig. Their bones in winter have a greeniſh yel- 
low colour, perhaps owing to their continually 
feeding on the bark of pine trees. It is known 


that 
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that the bones of animals will become red by 
their feeding on madder. 


8. BRAVER. Penn. Syn. Quadr. p. 255. n. 190. 
Caſter Fiber. Linn. 
Churchill River, N' 1. 

A moſt beautiful ſpecimen, in high preſervation, 
and in full ſeaſon; the furr is of a fine jetty 
black : the ſkull of another has likewiſe been 
ſent. There is a great fimilarity in the 
conformation of the cutting teeth of this and 
the preceding quadruped (the porcupine) ; 
only the latter has them longer. 


9. MusK-BEAVvER. N Syn. Quadr. p. 259. n. 
121. Caſtor Zibetbicus. Linn. 
Muſquaſh. Severn River. 

It frequents the plains, builds a houſe like the 
beaver, brings forth from five to ſeven young 
at a time, and feeds on poplars, willows, and 
graſs. 


3 Hank E. Penn. Syn. Quadr. p. 249. u. 

5. Lepus timidus. Linn. Kalm's Trav. into N. 

A. III. p. 59. | 
York Fort. 

A fine ſpecimen, in its compleat winter furr, be- 
ing quite white, except the ears, which have 
black tips. It is much larger than the following 
animal. The common hare, Penn. Syn. Quadr. 
does not ſeem to be a native of America. 


11. AME- 
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11. AMER1tCAN Hars, called Rabbit at Hudſon's 
Bay. Kalm's Trav. into N. Amer. I. 105, Il. 45. 

Severn and Churchill Rivers. 

This ſpecies, which has been improperly called 
Rabbit, perhaps becauſe it is leſs than the 
hare, is certainly new, and was never de- 
Acribed before, except by Kalm in his 
travels through North America, Vol. I. 
105. Il. 45. The account he there gives 
correſponds with that of Mr. Graham, 
and with the ſpecimen now in the Royal 
Society's collection. Theſe animals are nu- 
merous at Hudſon's Bay ; they do not bur- 
row under ground, but live ſummer and win- 
ter under windfalls and roots of trees. They 
do not migrate, but always keep about the 
ſame place, unleſs diſturbed. They breed 
once or twice a year, and have five to ſeven 
young at a time: their weight is from 3 to 

44 pounds. Their fleth is not ſo white and 
delicate as that of the common rabbit, but 
yet is good food in ſummer and winter. Great 
numbers of them are annually caught in the 
following manner: as they always are uſed 
to go one particular path, the Engliſh and 

natives lay young trees acroſs it, forming a 
hedge, in which there is an opening for the 
creature to go through; in this place they fix 
a ſnare, made of braſs wire, packthread, or 
the like, faſtened with a ſlipping knot to a 
croſs piece, the end being tied to an elaſtic 
pole; ſo that when the animal puts its head 

into 
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into the ſnare, the knot is drawn from the 
croſs piece above, and the pole flying up, im- 
mediately ſuſpends the animal in the air. 
The proper characteriſticks of this ſpecies ſeem 
to be, | 
1. Its fize, which is ſomewhat bigger than a 
rabbit's, but leſs then that of the Alpine or 
lefler hare... *' 
2: The proportion of its limbs,” its hind fect 
being longer in proportion to the bedy than 
thoſe of the rabbit and the common hare. 
Vide the Hon. Daines Barrington's, V. P. R. S. 
letter to Dr. Watſon on this new ſpecies of 
hare, in this volume, p. 6. 
3. The tips of the ears and tail, which are con- 
ſtantly grey not black. Kalm's Trav. II. p 45. 
Perhaps ſome other characters might be aſcer- 
tained, if the animal was brought over in its 
perfect ſummer furr ; for all the ſpecimens in 
the Royal Society's Muſeum are either en- 
tirely in their winter dreſs, or in a changing 
condition. Mr. Kalm mentions, that thoſe 
which are found in New Jerſey, where the 
climate is much more mild than at Hudſon's 
Bay, keep the ſame grey colour both ſummer 
and winter; that in ſpring they breed in hot- 
low trees, but in ſummer in the graſs; that, 
when purſued, they immediately take refuge 
in hollow trees, whence they are driven out 
by crooked ſticks, ſmoak, &c.; laſtly, that 
they do much miſchief to cabbage fields and 
orchards, by eating the cabbage. plants, and 
Not. I es the 
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the bark of the apple trees, feeding only by 
night, as the common hare. 


12, QUEBEC tat Penn. Syn. Quadr. p. 270. 


n. 199. 


Churchill River, Ne 5. 


This creature is called a ground ſquirrel, at 

Churchill fort ; it differs much in fize from 
that deſcribed in the Syn. Quadr. being much 
leſs than a rabbit, perhaps it is a young one. I 
took down the following deſcription, as I did 
not find it exactly corre\ Fonding with that of 
the Canada marmot. The noſe is blunt, the ears 
are ſhort and roundiſh, the top of the head 
cheſnut, back all over ſprinkled with whitiſh, 
black, and yeilowiſh brown: the legs and 
whole underfide of the animal are of a bright 
ferruginous colour; the tail is very ſhort, and 
black at the tip. The ength of the animal 
from the note to the beginning of the tail is 
about 11 inches, that of the tail 3 inches. 
Its toes on the fore feet 4, himd feet 5. 


13. Common SQUIRREL, Penn. Syn. Quadr. p. 279. 


n. 206. Sciurus vulgarts, Linn. 
A variety of the common ſpecies, being ſome- 
What inferior in ſize, having a ferruginous 

back and grey belly, a ſhorter tail than the 
common European ſort, of a fine ferruginous 
red, edged only with black. This animal lives 
in pine trees, of which the cones are its food 3. 
it hes dormant the greater part of the winter. 


L. 
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14. GREATER FLYING SQUIRREL, 
Severn River. | 
It is equal in ſize, if not bigger than the com- 
mon ſquirrel ; has pretty long hairs, duſky 
at bottom, tawny brown at the very tips 
only; and diſpoſed ſo that the back appears 
wholly of that. reddiſh brown colour ; the 
tail is very buſhy, ſomewhat compreſſed, but 
not pinnated (i. e. with the hairs diſpoſed _ 
horizontally on each fide of it, as for example 
in the common ſquirrel), it is browniſh on the 
upperſide with a duſky tip, of a-yellowiſh 
white below ; the whole underſide of the ani- 
mal has the fame yellowiſh white colour. The 
- membrane reaches from the forefeet to the 
hindfeet, without extending to the ears : it is 
found in James's Bay, about 51*® north lati- 
tude. 8 
This is perhaps Linneus's Sciurus vclans, and 
the ſame with the flying ſquirrel of the Arctick 
parts of Europe. Mr. Briſſon ſeems to have 
confounded this, and the little Virginian ſquir- 
rel together, and his quotations are quite con- 
fuſed. Linneus's Mus volans certainly is a 
variety of the little flying ſquirrel, of the milder 
parts'of North America, New York, Penn- 
{ylvania, Virginia, which is vaſtly different 
from this in fize and colour. 


5 A $MALL ANIMAL, called a Field Mouſe. 

urchill River. 
A ſpecimen in very bad preſervation, wanting 
legs, tail, &c, which makes it impoſſible to de- 
Gee termine 


CHD 
termine of what ſpecies it is; its ſize is ſome- 
what ſuperior-to that of a mouſe, its colour 


duſky, mixed wirh tawny brown, and 
white on the belly; its head is broad, like that 
of the ſhort-tailed field mouſe, and has a duſky 
line in the middle between. the eyes, which 
extends, though rather indiſtinctly, all along 
the back; its ears are very ſmall androundiſh. 


16. : 
This is likewiſe a very bad mutilated ſpecimen, 
leſs than the common mouſe, duſky and 
brown above, and whitiſh below; its ears are 
pretty large and prominent. 


17. FIELD Movss. Penn. Syn. Quadr. p. 302. n. 
230. Mus Sylvaticus, Linn. 

Two ſpecimens; the deſeriptions anſwer pretty 

well, the ears are large and round, the tail is. 

very long and whitiſh. below. 


18. SHORT-TAILED Movuse. Penn. Syn. Quadr..p. 
305. n. 233. Mus terreſiris, Linn. Le Campag- 


nol de Buffon. 


Mr. Pennant's admeaſurements do not quite 
anſwer, but M. d' Aubenton's coincide. 


19. Fog rip SHREW. Penn. Syn. Quadr. P- 307. N.. 
235. Sorex Araneus, Linn. 


| The ſpecimen is much blacker on the back. 


than the European Shrew, its ſides are reddith. 
brown. . 


20. SHREW. 


—— — 
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20. SHREW ; two ſpecimens. 

The colour is of a duſky grey above, and a dirty 
white or yellowiſh below ; the noſe is v 
long and flender ; : the length from the noſe 
to the tail, in the one ſpecimen is 24, in the 
other almoſt 2 inches; the tail is about an 
inch and half long, thinly beſet with hairs, 
brown above, and yellowiſh below. If this 

ſpecles had no tail, I ſhould take it to be the 
minute Shrew, which the Rev. Mr. Lax- 
man found in Siberia, and which is the Sarex 
minutus. Linn. 
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XXIX. An Account of the Birds ſent from 
Hudſon's Bay ; with Obſervations relatroe 
to their Natural Hiſtory ; and Latin De- 
' ſeriptions of ſome LA the oy" uncommon. 
15 J. R. . K S. 


Read June ri8—2g, 1772. 


I. LAanD-BiRDs. 


Accipitres | 
Rapacious. Faun. Am. Sept. 


1. FAL co, II. Columbarius. 128. 21. Pigeon Hawk. 
Falcon. ] Faun. Am. Sept. p. 9. OY t. 3. 
Epervier de la Caroline. Briſſon I. p. 378. 

Severn river, N“ 19. 

This ſpecies is called a fall. bird hawk at Hud- 
ſon's Bay. It is migratory, arriving near Se- 
vern River in May, breeding on the coaſt, 
and then retiring to a warmer climate in 
autumn. It feeds on ſmall birds; and, on 
the approach of any perſon, will fly in circles, 


making a hideous ſhrieking noiſe. The breaſt 
and 
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and belly are yellowiſh, with brown ſtreaks, 
which are not mentioned by the ornitho- 
logiſts, though their deſcriptions anſwer in 
other reſpects, It weighs fix ounces and a 
half, its length is 103, the breadth 222. 
Cateſby's figure is a very indifferent one. 


Fal co, 2. Spadiceus. New Species. Chocolate 
Falcon. Faun. Am. Sept: p. 9. 

This ſpecies, at firſt ſight, bears ſome reſem- 
blance to the European Moor Buzzard, or 
Aeruginoſus, Linn. but is much les, and 
wants the light ſpots on the head and ſhoul- 
ders. No number or deſcription was ſent” 
along with | it. 


FAL co, 3. Sacer, Briffon, I. p. 337. Sacre de 
Buffon Oiſeaux, (edition in 12mo.) Tom: II. 
p. 349. t. 14. Faun. Am. Sept. p. 9. 

Severn River, N“ 16. 

Speckled Partridge Hawk, at Hudſon's Bay. 
The name is derived from its feeding on the 
birds of. the Gtous tribe, commonly called 
partridges, at Hudſon's Bay. Its irides are 
yellow, and the legs blue. It comes neareſt. 
the Sacre of Briflon, Buffon, and Belon ; 
but Buffon ſays it has black eyes, which is 
very indiſtinct; for the irides fas black in 
none of the falcons, and in few other birds; 
and the pupil, if he means that, is black in 
all birds. Ir is ſaid, by Belon, to come from 
Tartary and Ruſſia, and is, therefore, pro- 
bably a northern bird. It is very voracious 

and 
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and bold, catching partridges out of a covey, 
which the Europeans are driving into their 
neſts. It breeds in April and May. Its 
young are ready to fly in the middle of June. 
Its neſts, as thoſe of all other falcons, are 
built in unfrequented places; therefore, the 
author of the account from Seyern River 
could not aſcertain how many eggs it lays ; 
however, the Indians told him it commonly 
lay two. It never migrates, and weighs 


21 pounds ; its length is 22 inches, its breadth 
3 feet. 


2. STRIX, 14. Brachyotos. The ſhort-eared Owl. 
Owl. J Brit. Zoology, folio, plate B. 3. octavo, 
I. p. 156. Faun. Am. Sept. 9. 
Severn River, N' 17 and 64. 


Mouſe Hawk at Hudſon's Bay. It anſwers the 
deſcription and figure in the Britiſh Zoology z 
but its ears or long feathers do not appear. 
The ſmallneſs of the head has, probably, 
given occaſion to call it a hawk, though it 
does not fly. about in queſt of prey, like 
other hawks (as the account from Severn 
River ſays) ; it ſits quiet on the ſtumps of 
trees, waiting mice with all the attention of 
a domeſtic cat, being an inveterate enemy 
of thoſe little animals. It migrates ſouth- 
ward in autumn; and breeds along the coaſt, 
Its irides are yellow. Its weight is 14 ounces; 
its length 16 inches, the breadth 3 feet. 


1 STRIxX. 
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STrIxX, 5. Nyctea. 132. 6. Snowy Owl. Faun. 
Am. Sept. 9. 
Churchill River, N* 7, White Owl. 

It ſeems to be in its winter dreſs, as it is intirely 
white, The feet are covered with long white 
hair-like feathers to the very nails, but there 
are none on the ſoles or under parts of the 
toes. 


STRIX, 6. Funerea. 133. 11. Canada Owl. Faun. 
Am. Sept. g. 
Severn River, N' 13. Churchill River, N' 11. 
Cabeticuch, or Cabaducuteb, is the Indian name 
of this bird. Linneus's deſcription anſwers 
perfectly. The male, which in the claſs of 
birds of prey is generally fmaller, is, how- 
ever, in this ſpecies, larger than the female, 
according to the account from Severn River. 
Its colour is likewiſe much blacker, and the 
ſpots more diſtin. The eyes are large and 
prominent; the irides of a bright yellow. 
The weight is 12 ounces; its length 17 inches, 
the breadth 2 feet. It has only two young at 
one hatching. e e 


STRIX, 7. Paſſerina. 133. 12. Little Owl. Brit; 

| Zool. Faun. Am, Sept. 9. 

(The number belonging to this bird is loſt, but it 
is moſt probably that from Severn River, 
Ne 15. called Shipomoſpiſh by the natives). 

The crown of the head 1s ſpeckled with white, 
as in the Strix funerea. 


Vor. LXII. Ddd STRIx, 
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STRIX, 8. Nebuloſa. New ſpecies. 'The grey Owl. 
Severn River, N' 36. | 

This fine non-deſcript owl lives upon hares, 

ptarmigans, mice, &c. It has two young at 

a time. The ſpecimen ſent over is ſaid to 

be one of the largeſt. It is not deſcribed by 


any author. Its weight is 3 pounds, length 16 
inches, breadth 4 feet. 


3. Lane 9. Excubitor. 135. 11, Great Butcher- 
Shrike.) bird. Brit. Zool. Cinereous Shrike. 
Faun. Am. Sept. 


Severn River, N' 11. / 
White Whiſkijobn at Hudſon's Bay. The ſpe- 
cimen is a male; it weighs two ounces and 
a half, is ſeldom found on the coaſt, but 
frequent about a hundred miles inland ; and 
feeds on ſmall birds. It correſponds with 
ours in every reſpect. 


Pice. - 
1. Pics Faun. Am. Sept. 


4. Cokvus, ] 10. Canadenſis. 158. 16. Cinereous 
Crow. J Crow. Faun. Am. Sept. 9. 
| Severn River, N' q and 10. 

Theſe birds are called V hiſtijobn and Whiſtijack 
at the Hudſon's Bay. They weigh 2 ounces ; 
and are 9 inches long, and 11 broad. Their 

eyes are black, and their feet of the ſame 
colour. Their characters correſpond with the 
Linnean deſcription, They breed early in 
ſpring ; their. neſts are made of ſticks and 


gras, 
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graſs, and built in pine trees; they have 
two, rarely three, young ones at a time ; their 
eggs are blue; they fly in pairs; the male 
and female are perfectly alike; they feed 

on black moſs, worms, and even fleſh. When 
near habitations or tents, they are apt to pilfer 
every thing they can come at, even ſalt meat; 
they are bold, and come into the tents to 
gat victuals out of the diſhes. They watch 
perſons baiting the traps for martins, and de- 
vour the bait as ſoon as they turn their backs. 
Theſe birds lay up ſtores for the winter, and 
are ſeldom ſeen in January, unleſs near ha- 
bitations; they are a kind of mock-bird ; 
when caught, they pine away and die, though 
their appetite never fails them. 


Corvvs, 11. Pica. 157. 13. Magpie. Brit. Zool. 
Faun. Am. Sept. 9. 
Albany Fort, N' 5. | | 
It is called Oue-ta- kee aſte, i. e. Heart-bird, 
by the Indians. It is a bird of paſſage, and 
rarely ſeen; it agrees, in all reſpects, with 
the European magpie, upon compariſon. 


5. Picus, \12. Auratus. 174. 9. Gold-wing 

Woodpecker. } Woodpecker. Faun. Am. Sept. 10. 
Cateſby, I. 18. n 

Albany Fort, N? 4. the large Woodpecker. 

The natives of America call this bird Ou-tbee- 
guan-nor-now, from the yellow colour of the 
ſhafts of the quill and underfide of the tail 
feathers. It is a bird gf paſſage ; viſits the 

D d d 2 an neigh_ 
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| nmeighourhood of Albany Fort in April, leaves 

it in September ; Jays from four to fix eggs in 
hollow trees, feeds on ſmall worms and other 

inſects. Its deſcriptions anſwer exactly. 


Picus, 13. Villoſus, 175. 16. Hairy Woodpecker. 

Faun. Am. Sept. 10. Cateſby I. 19. 

Severn River, N' 56. | 
The ſpecimen ſent over is a female, by its 
wanting the red on the head. The deſcrip- 
tions of Linneus and Briſſon agree; only the 
two middlemoſt feathers are black, the next 
are of the fame colour, but have a white 
rhomboidal ſpot near the tip; the next are 
black, with the upper half obliquely white, 
the very tip being black; the next after that 
are white, with a round black ſpot on the 
inner ſide cloſe to the baſe, and the lower 
part of the ſhaft is black, the outermoſt 
Feathers are quite white, the ſhaft only at the 
baſe being black. 


14. Tridactylus. 177. 21. Three-toid Woodpecker. 
Faun. Am. Sept. 
Severn River, N' 8. 

A female, weight 2 ounces, length 8 inches, 
breadth 13; eyes dark blue, legs black. It 
builds its neſt in trees, lives in woods upon 
worms picked out of trees, is not very com- 
mon at Severn River, The deſcriptions an- 
(wer, | 
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—_ 1 Faun. Am. Spe 


6. Tetrao. (1 5Canadenſis, 274.3.) Faun.Am. Sept. 10. 


Grous. ] Canace, 275. 7 Spotted Grous. 
Gelinotte du Canada, male et femelle, Pl. enl. 


131 et 132. Buffon Oiſeaux II. p. 279. 4to. 


Briſſon I. p. 203. t. 20. f. 1, 2, and P- 201. app. 
10. Edwards, t. 118 and 71. 


Severn River, Ne 5. W * - PI 


Thefe birds are all the year long at Hudſon's. 
Bay, and never change the colour of their- 
plumage. The accounts from Hudſon's Bay 
lay, there is no material diffetence between 
the male and female; which muſt be a miſ- 
take, as they are really very different. Lin- 
nens's deſcriptions of the Tetrao Canadenſis, 
and Canace, 9:74 anſwer to the ſpecimens ſent 
over, ſo that, after comparing them, I find 
they are only one and the fame ſpecies. I 
ſuppole the dividing them into two, was oc- 
caſioned by. Briſſon's and Edwards's deſcrip- 
tions, being taken from ſpecimens ſent from 
different parts of the continent of America, 
and perhaps caught at different ſeaſons. Mr. 
de Buffon has, I find, the ſame opinion with 
me, and by comparing the drawings of Ed- 
wards, with thoſe of the Planches enluminecs, 
it is put beyond a doubt. Theſe. birds are 
very ſtupid, may be knocked down with a 
ſtick, and are frequently caught by the na- 
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tives with a ſtick and a loop. In ſummer 
they are good eating; but in winter they taſte 
ſtrongly of the pine ſpruce, upon which they 
feed during that ſeaſon, eating berries in ſum- 
mer. They live in pine woods, their neſts 
are on the ground; they generally lay but five 


Tetrao, 16. Lagopus, 274. 4. White Grous. Faun. 


Am. Sept. 10. Ptarmigan. Br. Zool. La- 
gopède de la Baye de Hudſon. Buffon Oiſ- 
eaux II. p. 276. Edw. t. 72. 


Severn River. N' 1—4. Willow-partridges. 


The Hudſon's Bay ptarmigan has been ſeparated 
from the European in the Britiſh Zoology, and 
afterwards by M. de Buffon: however, I muſt 
own, I cannot yet find the differences which 
they aſſign to theſe ſpecies. They contend that 
the Hudſon's Bay bird figured by Edwards is 
twice as big as the European ptarmigan; Mr. 
Edwards, I think, does not intimate this, 
when he ſays, the bird is of a middle ſize, 
between partridge and pheaſant; he on the 
contrary ſuppoſes them to be the ſame ſpecies. 
The Britiſh Zoology, after Willoughby, ſays, 
the ptarmigan's length is 134 inches, The 
account from Severn River ſays it is 16 inches. 
The breadth in the Britiſh Zoology is ſaid to 
be 23 inches. The breadth in the Hudſon's 
Bay birds, according to the accounts from Se- 
vera River, is 23 inches. Willoaghby's ptar- 
migan weighed 14 ounces; that in the Britiſh 
ne 
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Zool. illuſtr. t. 13. 19 ounces; that from the 
Hudfon's Bay (14 15) 24 ounces. Theſe dif- 
ferences are of little conſequence, and far 
from increaſing the Hudſon's Bay bird to 
double the ſize of the European. The Bri- 
tiſh Zoology ſays, there is a difference in 
the ſummer colours; but Mr. Edwards in- 
forms us, that he compared the Hudſon's Bay 
bird with the deſcriptions of former ornitho- 
ldgiſts, and found them to anſwer; he like- 
wiſe aſſures us he had the ſame bird from 
Norway. Therefore I cannot help diſſenting 
from the Britiſh Zoology, in this one parti- 
cular, and thinking with Linneus and Briſſon, 
that the European and Hudſon's Bay ptarmi- 
gans are the ſame, eſpecially as the colours 
vary very much in the different ſexes and at 
different ſeaſons. To this we may add the 
teſtimony of a gentleman well verſed in 
natural hiſtory, who, having had opportunities 
of comparing numbers of. Hudſon's Bay and 
European ptarmigans, aſſured me that he did 
not ſee any difference between them. They 
go together in great flocks in the beginning of 
October, living among the willows, of which 
they eat the tops (whence they have got the 
name of willow partridges): about that time 
they loſe their beautiful ſummer plumage, . 
and exchange it it for a ſnowy white dreſs, 
moſt providently adapted by its thickneis to 
ſcreen them againſt the ſeverity of the ſea- 
ſon, and by its colour againſt their enemies 


the 
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'the hawks and owls, againſt whoſe attacks 
they wovld-oftierwiſe find no ſlielter: Each 
feathet᷑ is d hle/ that is, a ſhort one under 
a long one, to keep them warm. In the latter 
end of March, they begin again to change 
their plumage, and have got their full ſum- 
mer dreſs by the end of une. They breed 
every Where along the coaſt, and have from 
nine to eleven young at a time; making 
their neſts on the ground, generally on dry 
ridges. They are excellent eating, and ſo 
pulentiful that ten thouſand have been taken 
at Severn; York, and Churchill Forts. The 
method ef netting or catching them, is as 
follows: a net made of jack twine, twenty 
feet ſquare, is laced to fout long poles, and 
ſupported in front with the ſticks, in a perpen- 
dicular ſituation; a long line is faſtened to theſe 
ſupports, one end of it reaching to a place 
where a perſon lies concealed; ſeveral men 
drive the ptarmigans (which are as tame as 
chickens, eſpecially on a mild, ſnowy day), 
towards the net, which run to, as ſoon 
as they ſee it. The perſon concealed draws 
the line, by which means the net falls 
down, and catches 50 ot. 70 ptarmigans at 
once. They are ſometimes rather wild, but 
grow better humoured (as Mr. Graham 
ſays) by being driven about, for they ſeldom 
 torfake'thofe willows which they have once 
 trequented, 1031.08.10 1 
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TETRAS. 17. Togatus, 27 5. 8. Shoulder-knot 
Grous. Grofle Gelinotte du Canada. Pl. enl. 104. 
Briſſ. I. 207. t. 21. f. 1. Buffon Oiſeaux II. p. 
287. 

Was River, N* 60 and 61. Albany Fort 1 and 2. 

This bird anſwers the deſcriptions given of it by 
the ornithologiſts in all reſpeQs, and perfectly 
reſembles the figure in Briſſon, and in the 
Planches enluminees. It differs from Ed- 
-wards's ruffed heathcock, t. 248. or Lin- 
neus's Tetrao umbellus, as the .latter has 
not the ſhining black axillar feathers, or 
ſhoulder-knot, but a ferruginous one, is much 
leſs, and has brighter colours. M. de Buf- 
fon, however, thinks they are the ſame, 
and ſuſpects at the ſame time, that the bird 
which he calls la gtoſſe Gelinotte du Canada 
(and. which is the ſame with the Society's 
ipecimens) is the female of Mr. Edwards's 
bird, t. 248. This conjecture is deſtroyed 
by the ſpecimens now ſent from Hudſon's 
Bay, which by the accounts from thence are 

expreſſly ſaid to be males. The ſhoulder- 
knot grouſes bear the Indian name of Puſtee, 
or Pufpuſtee, at Hudſon's Bay, on account 
of the leanneſs and dryneſs of their fleſh, 
which is extremely white, and of a very cloſe 
texture, but when well prepared is excellent 
eating. They are pretty common at Mooſe 

Fort and Henly Houſe, but are ſeldom ſeen 

at Albany Fort, or to the northward of the 
above places In winter they feed upon ju- 

Yor. LXII. E © 2 niper 
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niper tops, in ſummer on gooſe-berries, raſp- 
' berries, currants, cranberries, &c. They are 
not migratory, ſtaying all the year at Mooſe 
Fort; they build their neſts on dry ground, 
hatch nine young at a time, to which the 
mother clucks, as our common hen does; 
and on the leaſt appearance of danger, or in 
order to enjoy a comfortable degree of warmth, 
the young ones retire under the wings of their 
parent. 
N. B. A ſpecimen, which is ſuppoſed to be 
either a young bird or a female, wants the 
blueiſh black ſhoulder-knot; but it is the 
fame in all other reſpects. 


TreTrRAo, 18. Phafianellus. Linn. Syſt, Nat. Ed. 
X. p. 160. n. 5. Edw. 117, Longtailed Grous. 
Faun. Am. Septentr. 10. ftr 

Severn River, N*6 and 7. Albany Fort, N' 3. 
This bird, which Mr. Edwards has drawn plate 

117, was by Linneus in the tenth edition of 
his Syſtem, ranged as a new ſþpectes of grous 

or tetrao, by the ſpecific name of Phaſianel- 

lus (alluding to the name of Pheafant which 

it beats at Hudſon's Bay, and likewiſe to its 
pointed tail). He afterwards in the new or 
twelfth edition of the Syſtem, p. 273. makes 

it a variety of the great Cock of the Wood, 

or Tetrao Urogallus, probably from the ac- 
count in Mr. Edwards, that the male ſtruts 

very upright, is in general of a darker colour 

than the female, and has a gloſſy neck. Theſe 
circumſtances, however, e are not ſufficient to 
bring 


r 
bring them under the ſame ſpecies, for it is 
known that the males of all the grous tribe, 
and indeed of moſt of the gallinaceous birds, 
are uſed to ſtrut in a very ſtately manner, and 
that the colours of their plumage are much 
more diſtinct than thoſe of the females. But 
the ſpecific difference alone, which Linneus 
aſſigns to the cock of the wood, abſolutely 
excludes our Hudſon's Bay ſpecies ; he calls 
it Tetrao pedibus hirſutis, cauda rotundata, 
axillis albis. Whoever examines Mr. Ed- 
wards's figure, and the ſpecimens now in the 
Society's poſſeſſion, will find the tail very 
ſhort, but pointed, the two middle feathers 
being half an inch longer than the reſt, (Mr. 
Edwards ſays two inches) and the axillæ, or 
ſhoulders, by no means white: befides this 
difference, the colour and fize of the Hud- 
ſon's Bay bird are likewiſe vaſtly different 
from thoſe of the cock of the wood. Its length 
is 17 inches, its breadth 24, and, as Mr. 
Edwards juſtly ſays, it is ſomewhat bigger 
than the common pheaſant. The great cock 
of the wood is as big as a turky; and 
its female, which is much leſs, however 
far exceeds our bird, it being 26 inches long, 
and 40 broad. See Britiſh Zool. octavo, 
p. 200. The figures given of the fe- 
male of the T. Urogallus, or great cock of 
the wood, in the Br. Zool. folio, plate M“, 
and the Planche enlumineé 75, will ſerve 
upon compariſon as a convincing proof of 
the vaſt diference there is between the Hud- 
fon's Bay pheaſ.nt grous and the Europeancock 
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of 'the wood. ' The figure, which Mr. Ed- 
wards has, given af the former bird, does not 


exactly corte ſpbnd with” the Society's ſpeci- 
men, as he has repreſented the marks on 
the breaſt half-moon ſhaped, though they 


are heart-ſhaped as thoſe on the belly in the 


1 


dried bird; that is, they are white ſpots, 
with a pale browniſh yellow cordated brim. 
Nor can I agree with Mr. Edwards, when 
he calls this bird the long-tailed grous from 
Hudſon's Bay; for its tail is really very ſhort, 
in compariſon with that of other grouſe, and 
its ſmallneſs and acuteneſs afford one of the 
moſt diſtinguiſhing characters of the ſpecies. 


he native Indians call theſe pheaſant grouſes, 


Oc- Ei G- ci they are found all the year 
long, amongſt the ſmall juniper buſhes, of 
which the buds are their principal food, as 


alſo the buds of birch in winter, and all ſorts 


of berries in ſummer. They never vary their 


colours; nor is there any great difference be- 


tween the male and female, except in the 


caruncula or comb over the eye, which in the 
male is an inch long, and 4 of an inch 
high. The account from Albany Fort adds, 


that the colour of the male is ſomewhat 


browner, and almoſt a chocolate on the breaſt. 
Their fleſh is of a light brown, exceeding 
juicy, and they are very plump. They lay 
from 9 to 13 eggs; their young can run al- 


moſt as ſoon as they are hatched; they make 
a piping noiſe ſomewhat like a chicken. The 


cock has a ſhrill erow ing note, not very loud; 
1 but 
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but when diſturbed, or whilſt flying, he makes 

a repeated noiſe of cuck, cock. They are 

moſt common in winter at Albany Fort. 
Before 1 leave the genus of ae 2 I muſt 

obſerve that their feet have a peculiarity, 

taken notice of by few authors ; the toes, 

in ſeveral ſpecies, have on each fide a row 
of ſhort flexible teeth, like thoſe of a comb; 
ſo that the. toes appear pectinated. The 
ſpecies, which are known to have ſuch pecti- 
nated toes, are, 


1. The great Cock of the Word, Tetras 
Uyrgallus, Linn. 

1. "Ws. The Black Cock, T. Teri Linn. 

The Spotted Grous, Canadenfis, 

* and 1 ir Canace, Linn. 

4. The Ruffed Grous, T. Umbel/us, Linn. 

"-"To Nw Shoulder-knot Grous, T. 7. ogatus, 

Tana... 

6 The Pheaſant Grous, F. Phaſſanellus. 

4 The Hazel Hen, T. Bongſia, Linn. 

. The Pyrenzan Grous, T. Alchata, Linn. 


This is a circumſtance, which ought to be at- 
tended to in all other ſpecies of grouſes, as it 
may in time afford a diſtinguiſhing character 
for a diviſion in this great genus; the ptar- 
migan, or 7. N an is without theſe 


teeth. 
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7. Conhbzsi aaf 106 Migratoria. 28 5. 46. Migratory 

Pigeon. Pigeon: Cateſb. I. 23. Kalm II. 

p. 82. t. Paſſenger Pigeon, Faun. Am. Sept. 11. 
Jevern River, N' 63. . Wood - pigeon. 

Theſe pigeons are very ſcarce ſo far northward as 
"Severin river, but abound near Mooſe-fort, and 
further inland to the ſouthward. Their com- 

mon cod. are berries and juniper buds in 
winter; they fly about in great flocks, and 
are reckoned good eating. This account is 
confirmed by Kalm in his travels (Engliſh 
edition) Vol. II. p. 82 and 311. They hatch 
only two eggs at a time, and their neſts are 
built in trees. Their eyes are ſmall and black, 
the irides yellow, the feet red: the neck fine 
ly gloſſed with purple, brighter in the male. 
Ty weigh 9 OUNCES, 


(Paſſeres; 
Paſſerine. Faun. Am. Sept. 


8. Alauda. 20. Alpeſtris. 289. 10. Klein, Hiſt. of 

Lark. J Birds, 4to. p. 73. Shore Lark, Faun. 

Am. Sept. 12. Cateſb. I. 32. 
Albany Fort, N' 6. 

This ſpecies is indifferently deſcribed by Linneus, 
who ſays that all the tail-feathers on their in- 
ner web are white, (rectricibus dimidio in- 
teriore albis) ; though it does not appear that 
he law a ſpecimen of it hinifelf. Both "= 

qui 
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quill and tail-ſeathers are duſky, and in both 


the outermoſt feather only has a white exte- 
rior margin. The coverts of the tail are of 


a pale ferruginous colour, and two of them 
are nearly as long as the tail itſelf. The ſca- 
pulars are ferruginous; in the male, the head. 


and whole back have a tinge of the ſame co- 
lour, marked with duſky ſtreaks ; in the fe- 
male, the back is grey, and the duſky ſtripes 


of a darker hue. The crown of the head is 
black in the male, duſky in the female ; the- 
forehead is yellow, the bill and feet are black, 


the belly of a dirty reddiſh white. Thefe 


larks are migratory, they viſit the environs 


of Albany Fort in the beginning of May, 


but go further northward to breed : they feed 
on graſs-ſeeds, and buds of the fprig-birch ; 

run into imall holes, and keep cloſe to the 
ground, from whence the natives give. them 


the name of Chri-chup-pri-fue. 


9. Turdus.}21. Migratorius, 292. 6. American 
Thruſh. J Fieldfare.. Kalm IL p. 90. Faun. Am. 
Sept. II. Cateſby I. 29 

Severn River, Ne 59. Albany Fort, 7, 8, 9. 

The deſcriptions of theſe birds in various authors 
coincide with the ſpecimens; at Severn River 
they appear at the beginning:of May, and 


leave the environs before the froſt tets in. 


At Mooſe Fort, in the north latitude 515. 
they build their neſt, lay their eggs; and hatch. 
their young in the ſpace of fourteen days ; | 
but at York fort and Severn ſettlement this is 


dons. 
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40 
done in 26 days: they build their neſts in 
trees, lay four beautiful light-blue eggs, fccd 
on worms and catrion: * at liberty they 
 fing very prettily, but confined in a cage, 
they loſe their melody. There is no material 
diſlinQtign between the male and female, 
'Their weight is 23 ounces, the length 9g 
inches, bd the breadth 1 foot.z they are cal- 
led red birds at Hudſon's * 3 their Indian 
name is. Pee-pee- cbue. 


| Turdus, 22. | 
Severn River, N' 54 and 55, male and female. 
From the Ariking Geoarity with our blackbird, 
the Engliſh at Hudſon's Bay have given this 
bird the fame name. However, upon a cloſe 
examination, I find the difference very great 
between our European blackbird, and the 
Hudſon's Bay or American one. The plumage 
of the male, inſtead of being deep black 
without any gloſs, as in ours, has a ſhining 
purple caſt, not unlike the plumage ot 
the Gracula Quyiſcula, Linn. or ſhining 
SGracule, Faun. Am. Sept.; or the Maize 
thief, of Kalm. The female indeed is very 
like our female blackbird, being of a duſky 
colour on the back, and a dark grey on the 
breaſt. The feet and bill are quite black in 
both ſexes; the former have the back claw 
almoſt as long again as any of the other claws, 
There are no veſtiges of yellow palpebræ in 
either the male or the female; the bill in 
both is ſtrong, ſmooth, and ſubulated ; the 


. hang 
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upper mandible being carinated, , but very 
little arched, and without any tooth or in- 
denture whatever, on the lower fide. The 


noſtrils are as in other thruſhes. This bird 
has no briſtles at the baſe of its bill, its feet 
have ſuch Oy as Scopoli in the Annus 
I. Hiſtotico-Naturalis Nel ſtares. 

Inſtead of being ſonitały and liyipg retired 
like the European blackbirds, theſe American 
ones come in flocks to Severn River in June, 
live among the willows, build in all kinds of 
trees, and return to the ſouthward in autumn. 
They feed on worms and maggots; their 
weight is 24 ounces, and they are nine inches 
long, and one foot broad. One that was 
kept twelve months in a cage pined away, 
and died. Notwithſtanding theſe circum- 
ſtances, I cannot help remaining undetermined 
with regard to this bird, which at firſt fight 
is like the blackbird, has the bill of a thruſh, 
and the feet and gregarious nature of a ſtare. 
It is to be hoped, that future accounts from 
Hudfon's Bay may inform us further, of 
the nature of this bird, its time of incuba- 
tion, the number of eggs it lays, and the 
colour of thoſe eggs, together with the note 
of the bird, the difference and characteriſtick 
marks of both the male and female, and 
other circumſtances, which may ſerve to de- 


termine to what genus and ſpecies we are to 
refer this bird. 


VI. LXII. Fff 10. LoxiA 
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10. Lox14, f23.. Curvirpfira, 299. 1. Croſsbill. 
; Groſheak. . Zool... Faun. Am. LD 11. The 
ſmall variety. : 
Severn River, N* 27 and 28. Es 8 
This bird comes to Severn River the latter end 
ef May, breeds more to the northward, and 
returns in autumn, in its way to the ſouth, de- 
paxting at the ſetting in of the froſt. The 
i:irides in the male are of a beautiful red, 
the female yellow : the weight is ſaid to "oy 
10 ounces (probably by miſtake for 1 ounce, 
ds it is impotſible fo ſmall a bird ſhould weigh 
more), the wa is 6 inches, the breadth 10. 


24. . Enuclcator, 2 Pine Groſbeak. Br. Zool. 
7 Fan Ame ep. E * E Pl. enl. 


e e 
| 1 N 29, 30. 3 5 25 

] It anſwers to che d Notions and figures of the 
| | 9 pretty well; only Edwards's fe- 
male has the red too bright, which is rather 
ane, on the head, neck, 
/Fhis bird only viſits 
N e t Bay For Ws in May, on its 
. ee to the are, and is not oblctved to re- 

j BY turn in autumn; its food conſiſts of birch- 
| willow buds, and others of the fame nature ; 

| it weighs 2 ounces, is 9 inches long, and. 
z broad. 


4 
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41. EMBERIZA. 25. Nivalis 309. 1. Greater 
Bunting. Bratnbling, 2 Bt. Zodl;” Snowbird 
Snowflake, ibid. Snow-bunting. Faun. Am. oy 
11. | 
Severn Riyer, N. 24 2. e ee 
The bird, in ſummer "drets, Toreſpords exactly 
with the deſcription of 'the greater brambling, 
Br. Zool. The deſcription of the fhowflake, 
or the ſame bird in winter drefs, ibid. vol. IV 
p. 19. is ſomewhat different, perhaps owing 
to the different ſeaſons the birds were caught 
in, as it is well known they change their co- 
lour gradually. They are lie frſt of the mi- 
gratory birds, which come in ſpring to Severn 
ſettlement ; in the year 1771 they appeared 
April the 1 1th, ſtayed about a month or five 
weeks, and then proceeded further northward 
in order to breed there; they return in Sep- 
tdember, ſtay till the cold grows ſevere in 
0 November, 554 retite ſouth ward to a warmer 
Fi "They live in flocks, feed on graſs- 
ſeeds, and abeht the dunghills, are eafily 
caught under a malt net, ſome oattneal being 
ſtrewed under it to allure them ; they are 
very fat, and fine eating. The weight is 1 
ounce and 5 drams, the * 61 inches, and 
the breadth. ro inches. 


it 


EM BRIZA. 26. Levcophrys. New hit White 
Cerowned Bunting. 
Severn River, N' 50. Albany Fort, 10. 
This elegant little ſpecies of Bunting is called 
a hedge ſparrow at Hudſon's Bay, and has 
E653 not 
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not hitherto been deſcribed. It viſits Severn ſet- 
tlement in June, and feeds on graſs-ſeeds,little 


worms, grubs, &c. It weighs z of an ounce, 


and is 7&inches long, and 9 inches broad; the 
bill and legs are fleſh-coloured ; the male is 
not materially different from the female, its 
neſts are built in the bottom of willow buſhes, 


it lays three eggs of a chocolate colour. It 


viſits Alban 


y Fort in May, breeds there, and 


leaves it in September. 


12. FRINGILLA, 27. Lapponica. 317. 1. Faun. 


Finch. | Suec. 235. 


Severn river, N' 52. : iy 
It is called Tecurmaſbiſb, by the natives at Hud- 


ſon's Bay. The deſcription in Linneus's 
Fauna Suecica coincides exactly with the 


1. ſpecimen; that in his Syitem anſwers very 
nearly: Mr. Briffon's deſcription (though he 


quotes Linneus, and Linneus quotes him) 1s 
widely different. The ſpecimen ſent over is 
a female; the males have more of the fer- 
ruginous colour on the head; the eyes are 


blue, the legs dark brown. It is only a win- 
ter inhabitant near Severn river, appears 


not before November, and is commonly 
found among the juniper trees; it weighs 


J of an ounce, its length is 5 inches, and its 
breads 9, 


FRINGILLA. 
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FRINGILLA, 28. Linaria. 322. 9 26 Leſſer red 
headed Linnet. Br. Zool. 


o 
o 4 
4 


Severn River, N' 24. x 
The deſcriptions of Linneus, Briffon, and the 
Britiſh Zoology, anſwer perfectly well. The 


figure in Planche enluminee 151. f. 2. has 


a quite ferruginous back contrary to all the 
deſcriptions and the ſpecimen 'before us, in 


which all the feathers on the e are . 
edged with dirty white. 


19 


29. Montana, 324. 37. Mountain Sparrow, Tree 


Sparrow. Br. Zool. Edw. 269. Briſſon III. p. 
79. Faun. Am. Sept. 


ac River, N' 20. 


This ſeems to be a variety, as its tail f is rather 
longer than uſual, and forked; it anſwers 
nearly to the deſcriptions given by the orni- 
thologiſts, and ſeems to be a female, as it 
has no black under the throat and eyes, and 


no white collar. The bill and legs are black, 


the eyes blue. At Severn ſettlement it arrives 
in May, goes to breed further northwards, 
and returns in autumn: the weight is 4 of 
an ounce, the length 61 inches, and breadth 
10. I was inclined to make this bird a new 
ſpecies, on account of the many differences 
between it and the mountain ſparrow; but 
conſidering the ſpecimen ſent over was not 
in the beſt order, and might be a female, I 


thought it beſt to leave it where it is, till we 
are better informed. 


FRIN= 
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FRINGILL'A., 0. Hodfonias. New Specimen. 

Severn River, N* 18. 

This is certainly a nondefeript ſpecies it only 

- viſits Severn ſettlement in ſummer, not 
being ſeen there before June, when it ſtays 

about a fortnight, goes further to the why 4 

ward to breed, and paſles by Severn again 

in autumn on its return ſouth. It is very dif- 

Heult to procure, and therefore-it could not 

be determined whether the ſpecimen was a 

.male or female. It frequents the plains, and 

lives on grafs-ſeeds; it weighs I an ounce, 

3s 64 inches long, and 9 inches broad: it has 

a ſmall blue eye, and a whitiſh bill faintly 

_ tinged with red; the whole body is blackiſh, 

or of a ſoot colour, the belly alone with the 

N 1 two outermoſt tail feathers on each tide being 

White. It is to be wiſhed that more ſpeci- 

- mens. and circumſtantial accounts of this 


bird were ſent over, which would enable us 
-2-145 "oe determine its charaſdet wih more preci- 
unte 2 fon. N 


227 T3. t 20. 


13. MoscicAr A, 31. Striata. Neu Species Striped 
Flycatcher. Reer, 

Sevir River, N' 48 and 49. Male and Female. 
This ſpecies viſits Severn river only in ſummer, 

feeding on graſs-ſeeds, etc.; it weighs half an 

ounce, is 5 inches long, and ſeven broad; 

the male is widely different from the female: 

this ſpecies is entirely nondeſcript. 


2 | 14. Mor- 
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32. Calendula. 337. 47. Ruby 
W agtail.} crowned Wren. Edw. 254. 
Faun. Am. Sept. | 5 


(The number * to this bird is loſt - 
however, it is moſt probably that. ſent from 
Severn river, N' 53.) 3 

It anſwers to the deſcriptions and the figure of 

Edwards; its weight is 4 drams, its length 4 
inches, and its breath 3. It migrates, feeds 
| on graſs- ſeeds and the like, and breeds in the 


plains; the number of eggs is not known. 


14. MoTACtLLA, { 


»5. Paus, f 33. Atricapillus. 341. 6. Black Cap 
Titmouſe. {ff — 3 
Albany Fort, N* 11. = 

The deſcription given by Linneus anſwers, and 

ſo does M. Briſſon's in moft particulars, ex- 

cept that the quill-feathers are not white on 

the infide. Theſe birds ftay at Albany Fort 

all the year, yet ſeem moſt numerous in the 

coldeft weather; probably being then more 

in want of food, they come nearer the ſettle- 

ments, in order to pick up all remnants. 

They feed on flies and ſmall maggots, and like- 

Vie on the buds of the ſprig-birch, in which 

they perhaps only ſearch for inſets ; they 

make a twittering noiſe, from which the na- 


A, <6 L 
241284 4 


* * 
# 
* 


* 


© * Parvs- 
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Pakus. 34. Hudſonicus. New 9 78 Hud - 


ſon's Bay rr 


Severn River, Ne 12. 


16. HiRunDo, 35 


Severn River, N* 58. 


This new ſpecies of titmouſe, i is called Ni- 
ke-ſhiſh, by the natives. They are common 
about the juniper buſhes,. of which the buds 
are their food; in winter they fly about from 
tree to tree in ſmall flocks,. the levereſt WeA- 
ther not excepted. They breed about the ſet- 


tlements, and lay 5 eggs; they have ſmall 
eyes, with a white ſtreak under them, and 


black — 4 the male and female ire quite 


alike; they weigh half an ou ire 2 
long, an 7 inches broad. yl 1 | 


Swallow. 


on 
k '$ 


The ſwallows build abies the windows, and 
on the face of ſteep banks of the river, they 
diſappear in autumn ; and the Indians fay, 
they were never found torpid under water, 
dn Br becauſe they have no large nets to 
fiſh with under the ice. 'The { en ſent 
anſwers in ſome particulars to the deſcription 
of the Martin, Hirundo Urbica, Linn. but ſeems 
to be ſmaller, and has no white on the rump. 
I have, therefore, thought it beſt to leave the 
ſpecies undetermined, till further informa. 


nons are received from Hudſon's Bay, on this 
ſubject. | 


2. WArER- 
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2. WATER-BIRDs.- 


VI. 1 ” 
Clovenfooted. Faun. _ Sept. 


17. AzDea, (36. Canadenſis. 234. 3. Edw. 1 33. 
Heron. | Canada Crane. Faun. Am. Sept. 14. 

Severn River, N' 35. Blue Crane. 

The account from Severn ſettlement fays, there 
is no material difference between. the male 
and female; however, the. ſpecimen. lent over, 
T take to be a female, as its plumage is in 
general duller than that figured by Edwards, 
and as the laſt row of white coverts of the wing 
are wanting. Theſe cranes arrive near Severn 
in May, have only two young. at a, time, 
retire ſouthward in autumn; frequent lakes 
and ponds, and feed on fiſh, worms, &c. 
They weigh ſeven pounds and a half, are 
31 feet long, and 3 feet 5 inches broad; the 

bills 4 — 4 long, the legs 7 inches, but 
the leg and thigh 19. | 


0 


ArDEA.. 37. Americana, 234. 5. Hooping Crane, 
Edw. 132. Cateſby, | js 1 Far. Am. Sept. 
14. 1 

York Fort. | 

Edwards's figure is very exact; Cateſby' s is not 
ſo good, as it repreſents the bill too thick to- 
wards the point. 


VoL. LXII. Gg g 38. Stel- 
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38. Stellaris, 239. 21. Yarietas. The Bittern, Br, 

Zool. Edw. 136. Faun. Am. Sept. pag. 14 
Severn River, N' 64. 

At firſt fight, 1 thought the ſpecimen ſent from 
Hudſon's Bay, was a young bird; but upon 
nearer examination and comparing it with 
Mr. Edwards's account and figure, I take it 
to be a variety of the common bittern pe- 
culiar to North America; it is ſmaller, but 
upon the whole very much reſembles our 
bittern.. Mr. Edwards's meaſurements and 
drawings correſpond very well with the ſpeci- 
men. | 

This bird appears at Severn river the latter end 
of May, lives chiefly among the ſwamps and 
willows, where it builds its neft, and lays 
only two eggs at a time ;-it'is very indolent, 

and, when rouſed, removes only to a ſhort 
exltance.. © 2. "45) 


1 


18. SCOLOPAX, ſ 39. Totanus. 245. 12. Spotted 
Woodcock. | Woodcock. Faun. Am. Sept. 14. 
Albany Fort, N' 16. r 
This bird 1s called a yellow leg at Albany fort, 
from the bright yellow colour of the legs, 
eſpecially in old birds; a circumſtance, in 

which it varies from the deſcriptions of Lin- 

neus and Briſſon, probably becauſe they de- 


* In the Faunula Americæ Septentrionalie, p. 14. the ſynonym 
of Ardea Hudfonias, Linn, has by miſtake been annexed to the 
bittern, and likewiſe pl. 135 of Edwards has been quoted in- 
ſtead of plate 136. They are two very different birds. 


{cribed 
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ſerĩibed from dried ſpecimens, in which the 
yellow colour always changes into brown. It 
agrees in other reſpects perfectly well with 
the deſcriptions: it comes to Albany fort in 
April or beginning of May, and leaves it 
the latter end of September. It feeds on 
ſmall ſhell fiſh, worms, and maggots; and 
frequents the banks of rivers, ſwamps, &c. 


It is called by the natives Se-ſa-fbew, from 
the noiſe it makes. 


SCOLOPAX. 40. Lapponica. 246. 15. Red God- 
wit. Br. Zool. Faun. Am. Sept. 14. Ed. 138. 
Churchill River, No 13. 


Linneus deſcribes this bird very exactly in his 
Syſtema Naturz : the middle of the belly has 
no white in the Society's {pecimen, as thzt 
had from which the defcription in the Br. 
Zool. octavo I. p. 353, 354.9 was takes, All 
the other characters correſpond. 


SCOLOPAX. 41. Borealis. New Species. "Minox 
Curlew. Faun. Am. Sept, 14. 


Albany Fort, Ne 15. PY 

This ſpecies of Curlew, is not yet known. to 
the ornithologiſts; the fu ſt mention is made 

of it in the Faunula Americæ Septentrionalis, 

or catalogue of North American: animals. 
It is called Wee-hee-me-naſe-ſu, 4 the. natives; 
feeds on ſwamps, worms, grubs, &c ; vilits 
Albany Fort in April or beginning of May ; ; 
breeds to the northward of it, returns in Au- 


Gg g 2 guſt. 
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guſt, and goes away ſouthward again the 
latter end of September. 


19. TRINGA, 42. Interpres. 248. 4. Turnſtone. 
Sand-piper. I Edw. 141. Faun. Am. Sept. 14. 

Severn River, N' 31 and 32. 

＋ his ſpecies is well deſcribed by the ornitho- 
logiſts; its weight is 31 ounces, the length 
33 inches, and the breadth 17 inches; it 
has four young at a time ; its eyes are black, 
and the feet of a bright orange: this bird 
frequents the ſides of the river. 


43. Helvetica. 250. 12, Briſſon. Av. V. p. 106. 
t. 10. f. 2. 

(The number was loſt, perhaps it is N' 17, 
from Fort Albany; upon that ſuppoſition the 
account is as follows: „“ the natives call it 
*« Waw-puſe-abrea-ſhiſh, or white bear bird; 
eit feeds on berries, infects, grubs, worms, 
e and ſmall ſhell-fiſh ; vifits and leaves Al- 
„ hany fort at the ſame time with the Sco- 
*« lopax Totanus, and Borealis.“ 

I find this bird anſwers very well to its deſcrip- 
tion ; the throat, breaſt, and upper part of 
the belly are blackiſh, as in the deſcriptions, 
but mixed with whine: lunulated ſpots, which 
are neither deſcribed nor exprefled' in M. 


Briſſon's figure, and may be owing to the 
difference of lex, or climate. 


VII. 
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Axs ERES. 1 | ens 
Webbed-footed. Faun. Am. Sept. 


vn. 
29. AN As, ſ 44. Marila. 196. 8. Scaup Duck. Br. 
Duck, | Zool. Faun. Am. Sept. 17. 
Severn River, N* 44.and 45. Fiſhing Ducks. 
Linneus's deſcription, and the figure in the Br. 
Zoology, folio, plate Q. p. 153, agree per- 
fectly well with the ſpecimens. The female, 
as Linneus obſerves, is quite brown, the breaſt 
and upper part of the back being of a gloſſy 
reddiſh brown ; the ſpeculum of the wing 
and the belly are white. The eyes of the 
male have very bright yellow irides ;. thoſe 
of the female are of a faint dirty yellow. 
The female is two ounces heavier than the 


male, which weighs one pound. and an half, 
1s 164 inches long, and 20 inches broad. 


AN As. 45. Nivalis. Snow Gooſe. Faun. Am. Sept. 
p. 16. Lawſon's Carolina, Anſer niveus Briſſ. 
VI. 288. Klein. Anſer nivis. Schwenkfeld, Mar- 
figli. Danub. p. 802. t. 49. 

Severn River, N* 40, and a young one, N* 41. white 

Theſe white geeſe are very numerous at Hud- 
fon's Bay, many thoulands being annually 
killed with the gun, for the uſe of the ſet- 
tlements. They are ufually ſhot whilſt on 
the wing, the Indians being very expert at 
that exerciſe, which they learn from their 
youth; they weigh five or ſix pounds, are 

23 feet 
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21 feet long, and 34 broad; their eyes are 
black, the irides ſmalt and ted, the legs like- 
wiſe red; they feed along ihe fea, and are 
fine cating their young are bluiſh grey, and 
do: not attain a perfect whiteneſs till they are 
a year old. They viſit Severn river firſt in 
the middle of May, on their j journey north- 
Ward, where they! breed; return in the be- 
ginning of Septembet, with their young, 
ſtaying at Severn ſettlement about a fortnight 
each time. The Indian name is Vay-way, 
at Churchill river. Linneus has not taken 

notice of this ſpecies. ' I 


. 


Ars. 46. Oadadenfis. 198. 14. Canada Goole. 
Faun. Am. Sept. 16. Edw. 151. Cateſby I. 
_— ds 

Severn River, 'N* 42. 

The Canada — are very plendiful at Hud- 

- ſon's Bay, great quantities of them are ſalted, 
but they have a fiſhy taſte. The ſpecimen 

ſent over agrees perfectly with the deſcrip- 
tions and drawings. At Hudſon's Bay this 

- ſpecies is called the Smell Grey Boe. Belides 

- this, and the'preceding white" gooſe, Mr. Gra- 

1 ham, the gentleman who ſent the account 

from Severn ſettlement, mentibns thtee other 
ſpecies of wild geeſe to be met with at Hud- 

fon Buy: he calls them, 


":.. "2. Ta large Grey Goole. 
2. The Bive Goole. 
3. The Laughing Gooſe. . 


5 The 
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5 The firſt of theſe, the large pr gooſe, he ſays, 
is ſo common in England, that he thought 
it unneceſſary to ſend ſpecimens of it over. It 
is however preſumed, that though Mr. Gra- 
ham has ſhewn himſelf a careful obſerver, 
and an indefatigable collector ; yet, not being 
a naturaliſt, he could not enter into any mi- 

nute examination about the ſpecies to which 

each gooſe belongs, nor from mere recollec- 

tion know, that his grey gooſe was actually 

to be met with in England. A natural hif- 

torian, by examination, often finds. material 
differences, which would eſcape a perſon un- 
acquainted with natural hiſtory. The wiſh, 
therefore, of ſeeing the ſpecimens of theſe 
ſpecies of geeſe, muſt occur to every lover 
of thatſcience. . Mr. Graham fays, the large 
grey geeſe are the only ſpecies that breed 
about Severn river, They frequent the plains 
and ſwamps along the coaſt. Their weight 
is nine pounds. 3 

The blue gooſe is as big as the white gooſe; 

and the laughing gooſe is of the ſize of the 

Canada or ſmall grey gooſe. Theſe two 

laſt ſpecies are very common along Hudſon's 
Bay to the ſouthward, but very rare to the 
northward of Severn river. The Indians 
have a peculiar method of killing all theſe 
ſpecies of geeſe, and likewiſe ſwans. As 
theſe birds fly regularly along the marſhes, 1 
the Indians range themſelves in a line acroi; 4 | 
the marſh, from the wood to high water 13 
mark, about muſket ſhot from eath other, | 1 
3 
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ſo as to be ſure of interceptitig any geeſe 
pe fy that ny. "Baths prin Cooccale 
himfelf, by putting round him ſome: bruſh 
wood; they likewiſe make artificial geeſe 
of ſticks and mud, placing them at a ſhort 
diſtance. from themſelves, in order to decoy 
the real geeſe within, ſhot : thus prepared, 
they fit down, and keep a good look out; and 
as foon as the flock, approaches, thev all lie 
down, imitating the call or note of geeſe, 
which theſe birds no ſooner hear, and perceive 
the decoys, than they go ftraight down to- 
wards them ; then the Indians -riſe on their 
knees, and diſcharge one, two or three guns 
each, killing two or even three geeſe at each 
ſhot, for they are very expert. Mr. Gra- 
ham fays, he has ſeen a row of Indians, by 
calling round a flock of geeſe, keep them 
| hovering among them, till every one of the 
geeſe was killed. Every ſpecies of geeſe Þas 
its peculiar note or call, which muſt greatly 
increaſe the difficulty of enticing them. 


ANAS. 47. Albeola. 199. 18. The Red Duck. 
Faun. Am. Sept. 17. Edw. t. 100. Sarcelle de 
la Louiſiane. Briſſon VI. t. 41. f. 1. 

Severn River, N' 37 and 38. qr Birds. 


The deſcriptions and figures anſwer very well 


with the male, except that the three exterior 
feathers are not white on the outſide, bur 


* 


all duſky. Q 
| The female is not deſcribed by any one of the 


ornithologiſts ; and therefore deſerves to be 
' © noticed, 
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noticed, to prevent future miſtakes. The 
whole bird is duſky, a few feathers on the 
forehead are ruſty, and ſome about the ears 
of a dirty white; the breaſt is grey, the belly 
and ſpeculum in the wings white; the bill 
and legs are black, They viſit Severn ſettle- 
ment in June, build their neſts in trees, and 
breed among the woods, and near ponds ; 
tae weight of the female is one pound, its 
length 14 inches, and its breath 21. 


Ax As. 48.  Clangula. 201. 23. | Golden Eye. 

Br. Zool. Faun. Am. Sept. 15. 
Severn Riyer, N' 5 eee 

Theſe birds frequent lakes and ponds, and breed 
there: they eat fiſh and ſlime, and cannot 
riſe off the dry land. The legs and irides 
are yellow; their weight is 23 pounds, and 
their meaſure 19 inches in length, and two feet 
in breadth. The ſpecimen ſent is the male. 


* 


Ax As. 49. Perſpicillata. 201. 25. Black Duck. 
Faun. Am. Sept. 16. Edw. 155. 

Churchill River, N' 14. 5 

This ſpecies is exactly deſcribed, and well drawn 

by Edwards. The Indians call it She-ke- ſu- 
partem. It ought to come into the, firſt di- 
viſion of Linneus's ducks, ** roſtro baſi 
„ gibbo,” as its bill is really very unequal 
o 


„ —T Awas 


AN As. 
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50. Glacialis. 203. 30, and Hyemalis, 202. 
Edw. t. 156. Swallow-tail. Br. Zool. 


Faun. Am. Sept. 17. 
Churchill River, N' 12. 
At Churchill River the Indians call this ſpecies, 


Har- har- vey; it correſponds with Edwards's 
deſcription and drawing, plate 156, but dif- 
fers much from Linneus's inexact deſcription 
of the Anas Hyemalis, to which he, how- 
ever, quotes Edwards. Upon the whole it is 
almoſt without a doubt that the bird repre- 
ſented by Edwards, plate 280, and Br. Zool. 
folio, plate Q. 7, and quoted by Linneus for 
his Anas glacialis, is the male, and that the- 
bird figured by Edwards t..1 56, and quoted by 
Linneus for the Anas Hyemalis, is the female, 
of one and the ſame ſpecies. Linneus men- 
tions a white body (in his Anas hyemalis) 
which in Edw. Tab. 156, and in the So- 
ciety's ſpecimen, is all brown and duſky, ex- 
cept the belly, temples, a ſpot on the back 
of the head, and the fides of the rump, 
which are white. Linneus ſays, that the 
temples are black ; in the ſpecimen now ſent. 
over, and in Mr. Edwards's figure, which 
Linneus quotes,. they are white ; the breait, 
back, and wings, are not black as he ſays, 
but rather brown and duſky; A. further 
proof, that Linneus's Anas Glacialis and Hye- 
malis are the ſame, is that the feet in both 
t. 156 and 280 of Edwards are red, and the 
bill black, with an orange ſpot. 


Axas. 
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Ax As. 51. Crecca. 204. 33. Varietat. Teal. 
Br. Zool. Faun. ** Sept. 17. 

Severn River, N“ 33. 34. Male and female. 

is is a variety of the teal, for it wants the 
two white ſtreaks above and below the eyes; 
the lower one indeed is faintly expreſſed in 
the male, which has alſo a lunated bar of 
white over each ſhoulder ; this is not to be 
found in the European teal. This ſpecies is 
not very plentiful near Severn .river ; they 
live in the woods and plains near little ponds 


of water, and have from five to ſeven young 
at a time, 


Ax As. 52. Hiſtrionica. 204. 35. Harlequin Duck. 
Faun. Am. Sept. 16. Edw. t. 99. 


This bird had no number fixed to it; it agrees 
perfectly with Edwards's figure. | 


ANAS. 53. Boſchas. 205. 40. Mallard Drake. 
Faun. Am. Sept. Br.. Zool. 
Severn River, N 39. 


It is called Stock Drake at Hudſon's Bay, and 
correſponds in every reſpect with the Euro- 
Pean one, 2 compariſon. 


21. PELECANUs,] 54. Onocrotalus. 251. 1. 4 va- 

Pelecan.] riety. 

Vork F ort. 
This variety of che pelecan, agrees in every pa- 

ticular with Linneus's oriental pelecan (Pele- 

Hhh 2 canus 


_ . every other circumſtance. The P. Onocro- 
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canus onocrotalus orientalis), but has a pe- 
culiar tuft or fringe of fibres in the middle 


of the upper mandible, ſomething nearer the 
apex than the baſe. This tuft has not been 
mentioned by any author, and is likewiſe 
wanting in Edwards's pelican, t. 92. with 


which the Society's ſpecimen correſponds in 


talus occidentalis, Linn. or Edw. t. 93 
American pelican, is very different from it : 

the chief differences are the colour, which 
in our Hudſon's Bay bird is white, but in 
Edwards's is of a greyiſh brown; and the 
ſize, which in the white bird is almoſt double 
of the brown one. The quill-feathers are 
black, and the ſhafts of the larger ones white. 
The Alula, or baſtard wing, is black. The 
bill and legs are yellow. 


22. COLYMBUS. 5 Glacialis. 22 1. 5. Northern 


* Diver, 


Diver. Br. Zool. Faun. Am. 


Sept. 16. 
Churchill River, No 8. called a ** there. 


This bird is well deſcribed and drawn in the 
Britiſh Zoology, in folio. 


56. Auritus, 4. 222. 8. Edw. 145. 


88 Eared Grebe. Faun. Am. Sept. 1 5. 
Severn River, N' 43. 


This is exactly the bird drawn by Edwards, t. 
145. The ſpecimen ſent over is a female. 
It differs much from our leſſer r creſted Grebe. 


Br. 
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Br. Zool. octavo I. p. 396, and Br. Zool. 
illuſtr. plate 77. fig. 2. and Ed. 96. fig. 2. 
2: "However, in both theſe works, it is looked 
on only as a variety, or different in ſex. Mr. 
Graham has the ſame opinion. It lives 
on fiſh, frequenting the lakes near the fea - 
coaſt, It lays its eggs in water, and can- 
not riſe off dry land. It is ſeen about the 
beginning of June, but migrates ſouth- 
ward in autumn. It is called Sekeep, by 
the natives. Its eyes are ſmall, the irides 
red; it weighs one pound, and meaſures 


one foot in length, and one third moge in 
breadth. 


23. LARus. J 57. Paraſiticus. 226. 10. Arctic Gull, 
Gull.] Br. Zool. Faun. Am. Sept. 16. Edw. 
148. 149. 
Churchill River, N' 15. 

This ſpecies is called a Man of War, at Hud- - 
ſon's Bay. It ſeems to be a female; by the 
dirty white colour of its plumage below; it 
agrees very well with Edwards's drawing, and 
that in the Br. Zool. illuſtr. 


24. STERNA.] 58. Hirundo {Parietr), 227, 2. 


Tern. J The greater Tern. Br. Zoo!. Faun. 
Am, Sept. 5 


(The number belonging to this bird 3s loſt, per- 
haps it is N* 17, from Churchill River, called 
A bert. 
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te A ſort of Gall, called Egg-breakers, by 
ec the natives.“ 

The feet are black; the tail is ſhorter and 

much leſs forked than that deſcribed and 

drawn in the Br. Zool. The outermoſt tail- 
feather likewiſe wants the black, which that 
in the Britiſh Zoolegy has. In other re- 
ſpects it is the ſame. 


DESCRIP. 
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DESCRIPTIONES Avium Rariorum 
e Sinu Hudſonis. 


FALCO SACER, 


Falco, cera pedibuſque coeruleis, corpore, remi- 
gibus rectricibuſque fuſcis, faſciis pallidis; capite, 
pectore & abdomine albis, maculis longitudinali- 
bus fuſcis. 

Habitat ad finum Hudſonis et in reliqua America 
Septentrionali; victitat Lagopodibus & Tetraonum 
ſpeciebus. 

Drscx. Magnitudo Corvi. 

Roftrum, cera, pedes coerulea; roſtrum 
breve, cut vum, coeruleo-atrum; mandi- 
bula utraque, baſi pallide coerulea, apice 
nigreſcente, utraque emarginata. 

Caput tectum pennis albidis, maculis longi- 

tudinalibus, fuſcis. | 
Oculi magni; irides flave. 

Gula alba, fuſco-maculata. 

Dorſum et tecttices alarum, plumis fuſcis, 
terrugineo-pallide marginatis, maculatiſ- 
que, maculis rachin non attingentibus. 

Pectus, venter, criſſum, tectrices alarum N 

inferiores, & femora alba, maculis longi- N 
tudinalibus nigro- fuſcis. 

Remiges fuſco- nigri, viginti duo; primo- i 4 
res s apicibus margine albis, e fer g 

3. rug ineg. 
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tugineo- pallidis, intra ma joribus, tranſ- 
verſis, extra minoribus, rotundatis. 
Rectrices duodecim, ſupra fuſcæ, fafciis 
circiter duodecim & apice albidis; infra 
cinereæ, faſciis albidis. 


2. STRIX NEBVULOSA. 


Sr RIx capite lævi, corpore fuſco, albido undulatim 
ſtriato, remige ſexto longiore, apice nigricante. 
Habitat circa Sinum Hudſonis, victitat Leporibus, 
Lagopodibus, Muribuſque. 

Dscx. Roftrum fuſco-flavum, mandibula ſuperiore 
ſuperius magis flava. 

Oculi magni, iridibus flavis. 

Caput facie cinerea, e pennis fuſco et pal- 
lde cinereo alternatim ſtriatis. Pone 
haſce pennas collum verſus eft ordo 
plumularum fuſcarum ad utramque ge- 
nam, ſemicirculum nigrum efhicicas, 

Occiput, cervix, et collum fuſca, pennis, 
marginibus albo- maculatis. 

Pectus albidum, maculis longitudinalibus 
tranſverſiſque fulcis. | 

Abdomen album, ſuperius uti pe&':s ma- 
culis longitudinalibus, fed inferius ſtriis 
tranſverſis notatum. 

Dorſum totum et tectrices alæ, caudæque 
confertim ex fuſco & albido undulato- 
ſtriatæ. 

Ale fuſcæ; remiges primores fuſci, griſeo 
tranſverſim faſciati, faſciis latis nebuloſis. 

Remex ſextus, reliquis longior, apice 
I magis 
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magis nigricans; primus vero reliquis 
primoribus brevior. Remiges reliqui 
pallidiores, obſcurius faſciati. 


duz intermediz paullo longiores, tote 
_ Cineraſcente albido fuſcoque undula- 
tim ſtriatæ, lineĩs duplicatis fuſcis tranſ- 
verſis pluribus. Rectrices reliquæ fuſcæ 
albido ſubſtriatæ. 
| Pedges tecti pennis albidis fuſco- ſtriatis. 
Magnitudb fere Strigis Nycteæ, Linn. 
Longitudo unciarum 16 pedis Anglicani. 
Latitudo pedum quatuor. 
Pondus librarum trium. 


3. TETRAo PHASIANELLUS. 
Linn. Ed. X. p. 160. n. g. 


TETRAO pedibus hirſutis, cauda cuneiformi, remi- 
gibus nigris, exterius albo-maculatis. 
Habitat ad Sinum Hudſonis. 
DEscR. Magnitudb fere Tetraonis Tetricis. Linn. 
Roſirum nigrum. 

Oculorum irides avellaneæ. 

Caput, collum & dorſum teſtacea, nigro 

tranſverſim faſciata: macula albida inter 
roſtrum et oculos : latera colli notata 
maculis rotundatis albidis. 

Dor ſum teſtaceum, plumis omnibus late 
nigro; faſciatis. 


Vor. LXI. Iii bien 


Cauda rotundata, rectricibus duodecim: 
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Uropygium magis albido-cinereum, nigre- 
dine fimbriata ſecundum rachin plu- 
marum. 

Pectus & Venter albida, maculis cordatis 
fuſco-teſtaceis in ventre ſaturatioribus. 
Alarum tectrices dilute teſtaceo, nigro, 
alboque tranſverſim faſciatæ, maculis 

pluribus rotundis albis. Remiges pri- 
mores nigri, latere exteriore albo-ma- 
culati; ſecundarii fuſci, apice & ad 
marginem exteriorem albo ſubfaſciati: 
poſtremi vero teſtaceo faſciati, apice 
tantum albi. 

Rectrices breves, exteriores pallide fuſcæ, 
apice albæ, duæ intermediæ reliquis 
longiores, teſtaceo- maculatæ. 

Pedes plumis albo-griſeis veſti digitis 

Ctinatis. 
Longitudo unciarum 16 pedis Anglicani. 
Latitudo pedum duorum. 


4. EMBERIZA LEUCOPHRYS *. 


EMBERIZA remigibus rectricibuſque fuſcis, capite 
nigro, faſcia verticis, ſuperciliiſque niveis. 
Habitat in America Boreali ad Sinum Hudſonis. 
Drscx. Magnitudb circiter frmgille cœlibis. 
Roſirum rubrum, ſ. carnei coloris: Nares 
ſubrotundæ. 
Caput faſcia verticali lata candida, paulu- 
lum ante roſtrum deſinente; faſcia atra 


* Ae;xc; albus, Oępds ſupercilium. 
1 lata 
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lata ad utrumque latus faſciæ albæ. Su- 
percilia alba, definentia in lineas, faſciam 
albam verticalem adtingentes; arcus dein 
atri, ex angulis oculorum, fere in occi- 
pite confluentes. 

Collum cineraſcens, in pectore dilutius. 

Dorſum ferrugineo- fuſcum, marginibus 
plumularum cinereis. 

Alæ fuſcæ; remigum primorum margines 
exteriores tenuiſſimi pallidi, interiores 
cineraſcentes: fecundarii & pennæ tec- 
trices fuſcæ, marginibus latiuſculis, ver- 
ſus apicem albis, efficientibus faſciam 
albam; ſuper quam faſcia altera alba ex 
maculis albis in apice tectricum mino- 
rum, ſ. plumarum ſcapularium. Alulæ 
albæ. Remiges ſubtus cinerei, margini- 
bus albis. 

Pefus cinereum, abdomen dilutius, fere 
album. 

Criſſum & plumulæ femora tegentes luteſ- 
centia. 

Uropygium cinereo- fuſcum. 

Cauda æqualis; rectrices duodecim fuſcæ, 
marginibus paullo pallidioribus, ſubtus 
cinereæ. 

Pedes carnei coloris, digito intermedio & 
ungue poſtico reliquis longioribus. 

Longitudo unciarum 7 pedis Anglicani, 

Latitude inter alas extenſas 9 unciarum 
pedis Anglicani. 

Cauda partem tertiam - longitudinzs totius 


aviculæ efficit. 
233-4 . Aller 
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Al complicatz paululum ultra caudæ 


exortum protenduntur. 
Pondus drachmarum ſex. 


5. FRINGILLA HuDSON1As.. 


FRINGIILA fuſco-cineraſcens, roſtro albido, pec- 


tore inferiore, abdomine, rectricibuſque quatuor 
extremis albis. 


Habitat in America Boreali. 
DEscR. Magnituds circiter fringillæ carduelis. 
| Roftrum albidum, rubedine aliqua imbu- 
tum. 
Oculi parvi, cœrulei. 
Corpus totum cinereo-nigricans, ſ. potius 
fuliginoſum. 
Pectus inferius & abdomen alba. 
Remiges fuſci, cinereo-marginati : alæ 
| complicate mediam fere caudam ad- 

t tingunt. 

Rectrices fuſcæ, extimæ utrinque duæ totæ 
albæ, tertia fuſca, macula oblonga alba, 
ad latus interius, prope rachin, apicem 
attingens; reliquæ totæ fuſcæ. 

Pondus ſemunciæ. 


Longitude unciarum 63 pedis Anglicani. 
Latitudo unciarum novem. 


6. MuscicCAPA STRIATA. 


Mvoscicap A cinereo-virens, dorſo nigro ſtriato, ſub- 
tus flaveſcenti-alba, gula latetibuſque pectoris 
fuſco maculatis. 


Habitat 


L 429 ] 


Habitat ad Sinum Hudſonis. 
Quum mas à fœmina multum differat, utique 


congruum eſt, utrumque ſexum ſeparatim 
deſcribere. 


Rofirum trigonum, mandibu ſuperiore 
paululum longiore, ante apicem leviter 
emarginata, nigra; inferiore baſi flaveſ- 
cente. 

Nares ſubrotundæ. 

Vibriſſe nigræ. 

Caput ſupra totum atrum ad oculos uſque. 
Gene a roſtro in occiput totæ albæ; oc- 
ciput albo & nigro variegatum. 

Gula flaveſcenti-alba maculis fuſcis. 


Pectus albidum, lateribus, five verſus oc- - 


ciput maculis nigris variegatum. 


Dorſum cinereo-virens, ſtriis five maculis 


longitudinalibus nigris latioribus, è plu- 


mulis nigris, margine virentibus. 
Adomen album. 


Uropygium cinereum, nigro-maculatum. 


Ale fuſcæ; remiges primores pallido mar- 
ginati, ſecundarii apice tenuiſſimo albo; 


duæ ultimæ margine exteriore albo; 
tectrices fuſcæ, majores flaveſcenti albo, 


minores candido in apice maculatæ, unde 


faſciæ albæ binæ in alis. 
CaudaTuſca ; rectrix utrinque prima ſ. ex- 


i 


tima, latere interiore macula magna 
alba, marginem interiorem attingente ; 


proxima ſ. ſecunda macula oblonga mi- 


nore alba, etiam marginem interiorem . 
attingente; 
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attingente; utrinque tertia, latere inte- 
riore verſus apicem albo-marginata. 
Pedes lutei ; ungues breves, pallide fuſci. 
- Magnitudo circiter Pari atricapilli; Linn. 
- Longitude 5 unciarum. 
+ Latitudo 7 unciarum pedis Anglicani. 

: Foemina. | 

- Rofirum, alz, cauda, abdomen, uropy- 
gium, pedes & menſuræ ut in mare. 

Caput flavo-virens, ſtriis brevibus tenui- 
buſque longitudinalibus nigris; linea fla- 
viſſima a baſi roſtri incipiens ſuper oculos 
ducta; palpebrz flave. 

Gula, genæ & pectus albido-flava ; maculz 
ſparſæ oblongiuſculæ fuſcæ, ab utroque 
oris angulo uſque in pectoris latera. 

: Dorſum, ut in mare, ſed vicidius, & ſtriæ 

nigræ minores. 


7. PARUS Hees. 


Pa Rus capite fuſco-rubeſcente, dorſo cinereo, jugulo 
atro, faſcia ſuboculari, pectoreque albis, hypo- 


chondriis rufis. 

Habitat ad Sinum Hudſonis. 

Drscg. Roftrum ſubulatum, integerrimum, atrum, 
baſi è regione narium tectum faſciculis 
ſetarum ferruginearum, lineas 4 (unciæ 

F pedis Anglicani) longum. 

| Caput fuſco-ferrugineum, faſcia ſub oculis 


alba; gula atra, nigredine extenſa ſub 
i hac faſcia alba. | 


4} 
1 
4 
» 
74.1 
l 


. Dorſumn 
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£0 Dorſum cinereo-virens, è plumis longiori- 
bus, fuſcis, apice tantum cinereo- viren- 
tibus, ſ. olivaceis. 
Pedtus & Abdomen alba, ſed plumæ omnes 
baſi nigræ, apice tantum albæ. 
Latera abdominis & lumbi ferruginei. 
Ale fuſcæ, remigum margine omni ci- 
nereo. 
Cauda fuſca, rotundata, rectricibus 12, 
margine cinereis. 
Uropygium tectum plumulis aliquot nigris, 
apice albido-rufis. 


Pedes nigri ; digitus poſticus cum ungue 


anticorum digitorum medio, duplo lon- 
gior. 4 
Longitude unciarum 5 pedis Anglicani. 
Latitudo unciarum 7. 
Cauda uncias 24 longa, 


8. SCOLOPAX BOREALIS. 


ScoLoAx roſtro arcuato, pedibuſque nigris, corpore 


fuſco, griſeo-maculato, ſubtus ochroleuco. 


Habitat in Sinus Hudſonis inundatis, & pratis hu- 
midis, victitans vermibus & inſectis: menſe Aprili 
vel initio Maii primum viſa eſt, circa Caſtellum 
Albany, inde in terras magis arcticas migrat, ibique 
nidificat; redit ad idem caſtellum menſe Au- 
guſto; regiones Auſtraliores petit circa finem Sep- 


tembris. 


Affinis ſcolopace arquata Linn. ſed differt cor- 
pore triplo minore, roſtro ratione corporis 
| breviore, 
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breviore, colore in dorſo. ſaturate fuſco, in 
abdomine ochroleuco. 

DxscR, am pallidum, lineolis confertis longitu- 
2 fuſcis: ſinciput ſaturate fuſ- 
cum, pallido maculatum. 

| Roſirum nigricans, arcuatum, longitndine 
duarum unciarum pedis Anglicani, man- 
dibula inferiore baſi rufa. 
Collum, pectus, abdomen & criſſum ochro- 
leuca; pectore colloque lineolis longi- 
tudinalibus fuſcis confertioribus, abdo- 
mine & criflo fere nullis, vel tenuibus 
notatis. 
Femora ſemi-tecta plumulis ochroleucis, 
fuſco maculatis. 
Latera abdominis ſub alis præſertim, rufa, 
pennis tranſverſim fuſco faſciatis. 
Dorſum totum ſaturate fuſcum, r mar- 
| gine albido griſeis. 
| Ale fuſcæ; remiges primores immaculati, 
= primores rachi tota alba; reliqui, ſ. ſe- 
| 
| 
| 


cundarii pallide griſeo- marginati. Tec- 
trices late griſeo-marginatæ. Tectrices 
inferiores alæ, ferrugineæ fuſco tranſ- 
| verſim faſciatæ. Alæ complicate fere 
mediam caudam attingunt. 
 Uropygium fuſcum, marginibus maculiſque 
pennarum albidis. 
Cauaa brevis, fuſca, rectricibus albido tranſ- 
'1 verſim faſciatis 
Peges nigri, ſ. cœruleſcentes. 
Tani unciarum 131. 
Latitude circiter unciarum 21, 


3 9. ANAs 
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9. AN As NIVALIS, 


ANAS, roltro cylindrico, corpore albo, remigibus 
primoribus nigris. 


Habitat in America Boreali, per Sinum Hudſonis 


migrans. 


Dscx. Corpus totum album, magnitudine anſeris 


domeſtici noſtratis. 


Roftrum luteum, mandibulis ſubſerratis. | 
Oculi iride rubra. 


Remiges decem primores nigri, ſcapis al- 
bis: tectrices infimæ cinereæ, ſcapis ni- 


gris; pennæ duz alulz, itidem ci- 


. neree, ſcapis nigris. 
Pedes rubri. 


octo. 
Latitudo pedum 31. 
Pondus librarum 5; vel 6. 


Vol.. I. XII. 


Longitudo pedum duorum & unciarum 


. Geo- 


clan] 


XXX. Gum Sulations 7 three FY 
brated Aftronomical Problems, by the late 
Dr. Henry Pemberton, F. R. S. Com- 


mumicated by Matthew Raper, E/q; 
F. R. K. op 
LB M Ms A. 
Read June 4, 0 farm a triangle with two given 


1 Ades, that: the reffangle under the 


fine of the angle contai — by the tao 
given fides, and the tangent of the angle oppoſite 
2 the lefſer F the given J way des, ſhall be the j 
that can be. 


Let [Tas. XII. Fig. 1.] the two given ſides be 
equal to AB and AC: round the center A, with 
the interval AC, deſcribe the circle CDE, and 
produce BA to E; take BF a mean proportional 
between BE and BC, and erect the perpendicular 
FG, and complete the triangle A GB. 

Here the ſine of BAG is to the radius, as FG to 
AG; and the tangent of ABG to the radius, as F G 
to FB: therefore, the rectangle under the fine of 


BAG and the tangent of AB G is to the ſquare of 
the 
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the radius, as the ſquare of FG, or che reQangle 
E F C, to the rectangle under AG (or AC) and FB, 
But, EB being to BF as BF to BC, by converſion, 
EBisto EF as BF to FC, and allo, by taking the 
difference of the antecedents and of the conſequents, 
E is to twice AF as BF to FC; and twice AFB 
is equal to E FC. 5 

Now, let the triangle B AH be formed, where 
the angle BAH is greater than BAG. Here, the 
perpendicular HI being drawn, the tectangle under 
the fine of BA H and the tangent of A B H will be 
to the ſquare of the radius, as the rectangle EIC to 
the rectangle under AC, IB. But IF is to FB 
as 2AFI to 2AFB, or BFC; and 2AFI 
is greater than AF! — Alt; allo AF! — Al to- 
gether with EF C, is equal to EI C; therefore, by 
compoſition, the ratio of IB to BF is greater than 
that of EIC to EFC; and the ratio of ACxIB 


to ACxFB greater than that of EIC to EFC: 


alſo, by permutation, the ratio of AC x IB to EIC 
greater than the ratio of ACxFB to EFC. But 
the firſt of theſe ratios is the fame with that of the 
ſquare of the radius to the rectangle under the ſine of 
BAH and the tangent of AB H; and the latter is 
the ſame with that of the ſquare of the radius to the 
rectangle under the ſine of BAG and the tangent 
of ABG; therefore, the latter of theſe two rectangles 
is greater than the other. | | 
Again, let the triangle BAK be formed, with the 
angle BAK leſs than BAG, and the perpendicular 
K L be drawn. Then the rectangle under the fine of 
BAK and the tangent of AB K is to the ſquare of 
the radius, as the ſquare of KL to the rectangle under 
4 AC, 
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AC; BL. Here, FL. being to FB 2s 2 AFL to 
* 2 AFB or EFC, and 2 AFL lefs than AL! — A Fs, 
by converſion, the ratio of LB to FB will be greater 
than the ratio of ELC to EFC; therefore, as be- 
fore, the rectangle under the fine of BAG and the 


tangent of ABG is greater than that under the _ 
-" BAK and the tangent of ABK. 


COROLLARY 1. 


BF is equal to the tangent of the circle from the 
point B; therefore, BF is the tangent, and AB the 
ſecant, to the radius. AC, of the angle, whoſe coſine 
is to the radius as AC to AB, Therefore, AF is 
the tangent, to the ſame radius, of half the comple- 
ment of that angle; and AF is alſo the ons of 
the Sea BAG to this radius. | 
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The * of the angle compoſed of the comple- 
ment of AGB, and twice the complement of ABG, 
is equal to three times the fine of the complement 
of AGB. Let fall the perpendicular AH (Fig. 2.), 
| : cutting the circle in I; continue G F to K, and draw 
mM AK. Then BF = EBC GBL. Therefere, 
1 GB: BF:: BF: BL, and the triangles G BF, 
FBL are * Conſequently FL is perpendi- 
cular to GB, and parallel to AH; whence GH 
being equal to HL, GM is equal to MF, and 
M K equal to three times G M. 
Now, the arc IK =2IC + GT; and the angle 
IAK =2lIAC+GA]; alſo GM is to M K as 


the 
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the fine of the are GI to the fine of the arc IK, 


that is, as the fine: of the angle G ATI to the Ge 
of the angle IA K. Therefore, the fine of the 


angle I A K (=2IAC + GAN is equal to three 
times the fine of. the angle GAL; but GAI is the 


complement of AGB, and TAC te e of 


20 


Co ROE. 8 


If (Fig. 3.) any line BN be drawn to divide tha 


the angle. NAP. Draw NQR 
perpendicular to BN, and parallel to AO; then 


B 
angle EB C, that is, greater than the rectangle 
N BV. under the two ſegments of the line BN 


drawn from B, to cut the circle in N and V: 
therefore, TB is greater than VB, and NO greater 


than OT. Conſequently NS is greater than S Q. 
Hence RS is leſs than three times NS; and there- 


fore, the fine of the angle PAR (= NAP+2PAC) 


is lefs-than three times the fine of N AP. 


PROBLZ M 


angle A305 and AN. be 1 joined, alſo AQ be drawn- | 
perpendicular to BN; pre." continued to the circle - 
in P, the fine of the angle compoſed of NAP 
= 2PAC will be leſs than three times the fine of 
erpendicular to 
AB, cutting AP in S; join AR, and draw: QT 


Qs = NBT. But BQ is greater than the reci- 


— 
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presa I. 


2 fund i in the + ecljc the point of lon geſt geen. | 


ANALYSIS. | 


Let (Fig. 4.) ABC be the equator, ADC the 
ecliptic, BD 2 ſituation of the horizon, when D 
is the point of longeſt aſcenſion. Let EFG be an- 
other ſituation of the horizon. "Then the ratio of 
the fine of EB to the ſine of FD is compounded of 
:the ratio of the fine of BG to the fine of G D, and 
of the ratio of the fine of AE to the fine of AF; 
but the angles B and E being equal, the ares E G, 
GB 2 make a ſemicircle; and, by the ap- 
proach of EG towards GB, the ultimate magnitude 
of BG will be a quadrant, as the. ultimate ratio of 
EB to FD will be compounded of the ratio of the 
radius to the fine of DG (that is, the. coſine of BD) 
and of the ratio of the fine of AB to the ſine of AD, 
Draw the arc DH perpendicular to AB. Then, in the 
triangle BDH, the radius is to the coſine of BD, as 
the tangent of the angle BDI tothecotangentof HBD. 

Alſo, in the triangle BDA, the fine of AB is to the 
fine of AD as the fine of the angle BDA (or BDC) 
o the fine of ABD; therefore, the — ratio 
of BE to DF is compounded of the ratio of the 
tangent of BD H to the cotangent of ABD, and 
of the ratio of the fine of BDC to the fine of 
ABD; which two ratios compound that of the 
reclangle under the tangent of B DH and the fine of 
BDC to the reQangle under the cotangent and the 
fine of the given angle AB D. 


4 But 


49 T 


But; when D is the point of longeſt aſcenſion, the 
ratio of BE to DF is the greateſt that can be; there- 
fore, then the ratio of the rectangle under the tangent : 
of BD H and the ſine of BDC to the given rect- 
angle under the cotangent and fine of the given angle 
ABD muſt be the greateſt that can he; and conſe- 
quently, the rectangle under the tangent of B DH,. 
and the fine of BDC, muſt be the greateſt that 
can be.. | 
- In the triangle BDA, the ſine of BD H is to the 
fine of HDA, as the coſine of ABD to the coſine of 
BAD: Now, in the preceding lemma, let the angle - 
BAG of the triangle AGB be equal to the fpherical : 
angle BDC: then will the ſum of the angles ABG, 
AGB be equal to the ſpherical angle BDA. And, 
f AG in the triangle AGB, be to AB as the cofine 
of the ſpherical angle DBA to the coſine of DAB, 
that is, as the fine'of BD ff to the fine of HDA, 
the angle ABG, in' the triangle, will be equal to the 
ſpherical angle BD H; and the angle AGB, in the 
2 equal to the fpherical angle HDA. There- 
fore, by the firſt corollary of the lemma, that the 
rectangle under the tangent of the ſpherical angle 
BD H and the fine of BDC be the greateſt thax . 
can be, the cofine of BDC muſt be equal to the 
tangent of half the complement of the angle. whoſe 
coſine is to the radius, as AG to AB, in the triangle, 5 
or as the coſine of the ſpherical angle ABD to the 
coſine of the ſpherical angle BAD. 

If IK be the — of the horizon, hen the 
ſolſtitial point is aſcending, in the quadrantal triangle 
AIK, the cofine of K IC is to the radius as the co- 
line of IKA (= DBA) to the coſine of IAK. There- 


fore, 


- 
S 4 , - 
— 


lary of the lemma, let the angle BAN be 
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fare, the cofine of BDC, when D is the point of 
longeſt aſcenſion, is equal to the rangent of half the 
complement of the angle, which the ecliptic makes 
with the horizon, when the ſolſtitial point is aſcend- 
ing. | 
| ut, the fine of the angle compoſed of DAB, and 
twice ABD, muſt be lefs than three times the fine 
of the angle BAD. In the ſpherical triangle ABD, 
the angles BAD, ABD together exceed the ex- 
ternal angle BDC. Therefore, in the third corol- 
be equal to 
the ſum of the ſpherical angles BAD, ABD: but 
here, AN is to AB as the cofine of the ſpherical 
angle ABD to the coſine of BAD; and AN is alfo 
to AB as the fine of ABN to the fine of ANB, 
that is, as the coſine of BAP to the coſine of NAP; 
conſequently, ſince the angle BAN is equal to the 
ſum of the ſpherical angles BAD, ABD, the angle 
NAP is equal to the ſpherical angle BAD, and the 
angle BAP equal to the ſpherical angle ABD; but 
the ſine of the angle compoſed of NAP and twice 
PAB is leſs than three times the fine of NAP; 


. therefore, the fine of the angle compoled of the 


ſpherical angle BAD and 2 ABD will be leſs than 
three times the fine of the angle BAD; otherwiſe 
no ſuch triangle DBA, as is here required, can take 


place, but the point A will be the point of longeſt 
aſcenſion. 3 

If the ſine of the angle A be greater than one 
third of the radius, the point A can never be the 
point of longeſt aſcenſion; but when the ſine of this 
angle is leſs, the angle compounded of BAD and 
twice ABD, may be greater or leſs than a quadrant; 


and 


[441] 
and therefore, the magnitude of the angle ABD, 
that A be the point of longeſt aſcenſion, is cotifiried 
within two limits, of which the double of one added 
to the angle A, as much exceeds a quadrant, as the 
double of the other added to that angle falls ſhort of 
it; therefore, double the ſum of ' thoſe two angles, 
together with twice A, makes a ſemicircle ; and the 
ſingle fam of thoſe two- angles «ded o A en a 
quadrant. 


PROBLEM 1 


To find when the arc 9 of the ecliptic di Her. 11 fo its 
1 1 le 8 31 | 


1 


ANALYS1S. | 8 


2 1 50 BD be the ſituation of che thts, 
when CD differs moſt from CB, as before; the ul- 
timate ratio of BE to DF will be-conpbui ded of 
the ratio of the radius to the fine of DG (or the co- 
fine of DB) and of the ratio of the fine of CB to the 
fine of CD: but, when CD differs moſt from CB, 
BE and DF are ultimately equal; therefore, then 
the coſine of BD is 0 the radius as the * ok CB 
to the fine of C D. 
Draw the arc CHI of: a 8 r eg DH 
be equal to DB; then, BH being double B D, half 
the tine of BH. is to the fine of BD or DH, as 
the coſine of BD to the radius; therefore, halt the 
fine of BH is to the fine of DH as the fine of CB 
to the ſine of C D; but the ſine of the angle BCH is 
to the fine of BH as the fine of the angle CH B to the 
Vol. LXII. LTH ſine 
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fine of CB; whence, by equality, half the fine of 
BCH is to the fine of DH as the fine of CHB to 
the fine of CD : but as the fine of CHB to the ſine 
of CD, ſo, in the triangle CHD, is the fine of DC H 
to the fine of HD: conſequently, the fine of DCH 
is equal to half the fine of BCH. Hence, the dif- 
ference of the angles BCH, DCH being given, 
thoſe angles are given, and the arc C HI is given by 
poſition. 

Moreover, in the triangle BCH, the baſe BH 
being biſected by the arc CD, the ſine of the angle 
CHD is to the fine of the given angle CBD, as 
the line of the given angle HCD to the fine of the 
given angle BCD ; therefore, thꝭ angle CHB is 
given; in ſo much, that in the triangle CB H all the 
angles are given. 

The ſum of the fines of the angles BCH, DCH 
is to the difference of their ſines, as the tangent of half 
the ſum of thoſe angles to the tangent of half their 
difference ; therefore, the tangent of half the ſum of 
BCH, DCH is three times the tangent of half 
BCD. 

In (Fig. 6.) the iſoſceles triangle ABC, let the 
angle BAC be equal to the ſpherical angle BCD, 
and let AE be perpendicular to BC; alſo, CF being 
taken equal to CB, join AF: then EF is equal to 
three times EB; and as EF to E B, fo is the tan- 
gent of the angle EAF to the tangent of EAB; 
but EAB is equal to half the ſpherical angle BCD: 
therefore, the angle EA F is equal to half the ſum of 
the ſpherical angles BC D, BC H; and conſequently, 
the angle CA F equal to the ſpherical angle D CH. 


Here, AF is to CF as the ſine of the angle ACF 
2 to 
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to the fine of CAF; and CB is to AB as the fine 
of the angle BAC to the fine of A CB: therefore, 
CF being equal to CB, and the fine of ACF to the 
ſine of ACB, by equality, AF is to AB as the fine of 
the angle BAC to the fine of C A F, that is, as the 


ſine of the ſpherical angle BCD to the fine of the 
ſpherical angle D CH. 

Let (Fig. 7.) the triangle AGB have the angle 
ABG equal to the ſpherical angle CBD, and the 
ſide AG equal to AF. Then, AG is to AB as 
the fine of the ſpherical angle BCD to the fine of 
the ſpherical angle DCH, that is, as the fine of 
the ſpherical angle CBH to the fine of the ſpherical 
angle CHB: but AG is to AB allo as the fine of the 
angle ABG to the fine of AGB; therefore, the 
angle ABG being equal to the ſpherical angle 
CBH, the angle AGB is equal to the ſpherical 
angle CHB : and moreover, when the angle ABG 
is greater than ABF, that is, when the ſpherical 
angle CB H is greater than the complement of half 
BCD, the three angles ABG, AGB and BAC 
together exceed two right. 

Hence, (Fig. 8.) towards the equinoctial point C, 
where the angle CBD is obtuſe, a fituation of the 
horizon, as BD, may always be found, wherein 
CD more exceeds CB than in any other fituation : 
and when the acute angle DBA is greater than the 
complement of half BCD, another fituation of the 
horizon, as KLM, may be found, toward the other 
equinoctial point A, wherein the arc of the ecliptic 
CK will be leſs than the arc of the equator, and 
their difference be greater than in any other ſituation. 
But, if the angle DBA be not greater than the com- 
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plement of half BCD, the arc of the ecliptic, be- 


tween C and the horizon, will never be leſs than the 
arc of the equator, between the ſame point C and the 
horizon. 


In the two ſituations of the horizon, the angles 
CHB and K MA are equal. 


SCHOLIUM I. 


To find the point in the ecliptic, where the are 
of the ecliptic moſt exceeds the right aſcenſion, 
is a known problem : that point is, where the 
coſine of the declination is a mean proportional 
between the radius and the coſine of the greateſt 
declination. | | 


In the preceding figure, ſuppoſing the angle CBD to 
be right, then, becauſe when CD moſt exceeds CB, 
the cofine of BD is to the radius as the fine.of CB to 

the (ine of CD, and, in the triangle C BD, the fine 

of CB is to the fine of CD as the fine of the angle 

CDB to the radius, alſo the fine of CDB is to 

the radius as the coſine of BCD to the cofine of 

BD; therefore, the coſine of BD is to the radius 

as the coſine of the angle BCD to the coſine of 

the ſame B D, and the coſine of B D is a mean pro- 
portional between the radius and the cofine of 

BCD. 
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SCHOLIUM 2. 


In any given declination of the Sun, to find 
when the azimuth moſt exceeds the angle which 
meaſures the time from noon, is a problem ana- 
logous to the preceding. | 


Dr. 
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PRoBLEM III. 


The tropic found, by Dr. Halley's method *, without 
any confideration of the parabola. 


The obſervations are ſuppoſed to give the pro- 
portions between the difterences of the fines of three 
declinations of the Sun near the tropic ; but the fine 
of the Sun's place is in a given proportion to the fine 
of the declination ; therefore, the ſame obſervations 
give equally the proportion between the differences 
of the ſines of the Sun's place, in each obſervation. 

Now (Fig. 9.), let ACE be the ecliptic, AE its 
diameter between P and A, and its center F; let 
B, C, D be three places of the Sun; BG, CI, 
DH the fines of thoſe. places reſpectively. Draw 


CK, BL parallel to AE, which may meet HD, 


in N and M. Then, by the obſervations, the ratio 
of DM to DN is given. Therefore, if BD be 
drawn to meet K L in O, the ratio of BD to OD 
is given; and the ratio of BD to DC is allo given, 
they being the chords of the given angles BF D, 


CFD: hence the ratio of CD to DO, in the tri- 


angle CDO, is given; and conſequently, the angle 


of the tropic from the middle point of the ecliptic 
between Band D: for, FPR being perpendicular 
to OC, and FQS perpendicular to DB, the angle 
QFP is equal to QOP, the points O, P, Q, F, 


being 1n a circle. 
* Vide Philoſophical Tranſactions, N“ 215. 
TE 


COD will be given: which angle is the diſtance 
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the arches BC, CD may be counted in time, and 
the calculation may be abbreviated thus: 
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THE CALCULATION, 
DN: DM 


LIED :Caory jt 4x 


rad. : t. . x O45 : t. BFC: t. — 


If » > 45”, COD 2 DCO 
And 
if x 4 45, 4 COD < DCO. 


If the intervals between the obſervations are fo 
ſmall, that the ſines differ not much from the arches, 


DM : DN :: arc. BD: Z (for DO) 
DC Z: aDC:: 3BC: SR. 
Or, 


DM DC+DN «x BD: DM x DC :: 4 BC : SR. 
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after Death, by John Hunter, F. R. 5. 
and Surgeon to St, George's Hoſpital. 


Read [une 


Tx N accurate knowledge of the ap- 


pearances in animal bodies that 
die of a violent death, that is, in perfect health, 
or in a ſound ſtate, ought to be conſidered as « 
neceflary foundation for judging of the ſtate of the 
body in thoſe that are diſeaſed. 

But as an animal body undergoes changes after 
death, or when dead, it has never been ſufficiently 
conſidered what thoſe changes are; and till this be 


done, it is impoſſible we ſhould judge accurately of 


the appearances in dead bodies. The diſeaſes 
which the living body undergoes (mortification 
excepted) are always connected with the living 
principle, and are not in the leaſt fimilar to what 
may be called diſeaſes or changes in the dead body : 
without this knowledge, our judgment of the 
appearances in dead bodies mult often be very im- 
perfect, or very erroneous; we may fee appear- 
ances which are natural, and may ſuppoſe them 
to have ariſen from diſeaſe; we may ſee diſeaſed 
parts, and ſuppoſe them in a natural ſtate; and. 
we may ſuppote a circumſtance to have exiſted be- 


fore 


F< # 
... 


XXXI. On the Digeſtion of the Stomach ; 


* 


J 4438 
fore death, which was really a conſequence of it; 
or we may imagine it to be a natural change after 
death, when it was truly a diſeaſe of the living 
body. It is eaſy to fee therefore, how a man in 
this ſtate of ignorance muſt blunder, when he 
comes to connect the appearances in a dead body 
with the ſymptoms that were obſerved in life; 
and indeed all the uſefulneſs of opening dead bo- 
dies depends upon the judgement and ſagacity 
with which this ſort of compariſon is made. 
There is a caſe of a mixed nature, which can- 
not be reckoned a proceſs of the living body, nor 
of the dead; it participates of both, inaſmuch as 
its cauſe ariſes from the living, yet cannot take 
effect till after death. 

This ſhall be the object of the ot paper ; 
and, to render the ſubject more intelligible, it will 
be neceſſary to give ſome general ideas concerning 
the cauſe and effects. 

An animal ſubſtance, when joined with the living 
principle, cannot undergo any change in its pro- 
perties but as an animal; this principle always act- 
ing and preſerving the ſubſtance, which it inhabits, 
from diſſolution, and from being changed accord- 
ing to the natural changes, which other ſubſtances, 
applied to it, undergo. 

There are a great many powers in nature, which 
the living principle does not enable the animal 
matter, with which it is combined, to reſiſt, viz. 
the mechanical and moſt of the ſtronger chemical 
ſolvents. It renders it however capable of re- 
fiſting the powers of fermentation, digeſtion, and 
perhaps ſeveral others, which are well known to 

act 
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act on this ſame matter, when deprived of the liv- 
ing principle, and entirely to decompoſe it. The 
number of powers, which thus act differently on 
the living and dead animal ſubſtance, is not aſcer- 
tained: we ſhall take notice of two, which can 
only affect this ſubſtance when deprived of the 
living principle; which are, putrefaction and di- 
geſtion. Putrefaction is an effect which ariſes 
ſpontaneouſly; digeſtion is an effect of another 
principle acting upon it, and ſhall here be conſi- 
dered a little more particularly. 

Animals, or parts of animals, poſſeſſed of the 
living principle, when taken into the ſtomach, 
are not the leaſt affected by the powers of that 
viſcus, ſo long as the animal principle remains; 
thence it is that we find animals of various kinds 
living in the ſtomach, or even hatched and bred 
there: but the moment that any of thoſe loſe the 
living principle, they become ſubject to the di- 
geſtive powers of the ſtomach. If it were poſſible 
for a man's hand, for example, to be introduced 
into the ſtomach of a living animal, and kept there 
for ſome conſiderable time, it would be found, 
that the diflolvent powers of the ſtomach could 
have no effect upon it; but if the ſame hand were 
ſeparated from the body, and introduced into the 
ſame ſtomach, we ſhould then find that the ſto- 
mach would immediately act upon it. 

Indeed, if this were not the cafe, we ſhould 
find that the ſtomach itſelf ought to have been 
made of indigeſtible materials; for, if the living 
principle was not capable of preſerving animal 
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fubſtances from undergoin that proceſs,. the ſta- 
mach itſelf would be dig effed. 

But we find on the contrary, that the ſtomach, 
which at one inſtant, that is, while poflefſed of 
the living principle, was. capable of reſiſting the 
digeſtive powers which it contained, the next mo- 
ment, vi. when deprived. of the living principle, 
is itſelf capable of being digeſted, either by the 
digeſtive powers of other ſtomachs, or by the re- 
mains of that power which it had of digeſting 
other things. 

From theſe obſervations, we are led to ac- 
count for an appearance which we find often in 
the ſtomachs of dead bodies; and at the ſame 
time they throw a conſiderable light upon the 
nature of digeſtion. The appearance which has 
been hinted. at, is a diſſolution of the ſtomach. 
at its great extremity ;. in conſequence of which, 
there is frequently a conſiderable aperture made in 
that viſcus. The edges of this opening appear to 
be half diſſolved, very much like that kind of diſ- 
ſolution which fleſhy parts undergo when half di- 
geſted in a living ſtomach, or when diflolved by a 
cauſtic alkali, viz. pulpy, tender, and ragged. 

In theſe cafes the contents of the ſtomach are 
generally found looſe in the cavity of the abdo- 
men, about the ſpleen and diaphragm. In. many 
ſubjects this digeſtive power extends much fur- 
ther than through the ſtomach. I have often. 
found, that after it had diflolved the ſtomach at 
the uſual place, the contents of the ſtomach had 


come into contact with the ſpleen and . 
3 had 
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had partly diſſolved the adjacent ſide of the ſpleen, 


and had diſſolved the diaphragm quite through; ſo 


that the contents of the ſtomach were found in 
the cavity of the fhorar, and had even affected 
the lungs in a ſmall degree. | | 

There are very few dead bodies, in which the 
ſtomach is not, at its great end, in ſome degree di- 
geſted; and one who is acquainted with diſſecti- 
ons, can eaſily trace the gradations from the ſmalleſt 
to the greateſt. 

To be fenfible of this effect, nothing more is 
neceſſary, than to compare the inner * of the 
great end of the ſtomach, with any other part of 
the inner ſurface; what is ſound, will appear ſoft, 
ſpongy, and granulated, and without diſtinct blood 
veſſels, opaque and thick; while the other will 
appear ſmooth, thin, and more tranſparent ; and 
the veſſels will be ſeen ramifying in its ſubſtance, 
and upon ſqueezing the blood which they contain 
from the larger branches to the ſmaller, it will 
be found to paſs out at the digeſted ends of the 
veſſels, and appear like drops on the inner fur- 
es. - -- 

Theſe appearances I had often ſeen, and I do 
ſuppoſe that they had been ſeen by others; but I 
was at a loſs to account for them; at firſt, I ſup- 
poſed them to have been produced during life, and 
was therefore diſpoſed to look upon them as the 
cauſe of death; but I never found that they had 
any connection with the ſymptoms: and I was 
{till more at a loſs to account for theſe appearances 
when I found that they were moſt frequent in 
thoſe who died of violent deaths, which made 
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me ſuſpect that the true cauſe was not even ima- 
gined *. 

At this time I was making many experiments. 
upon digeſtion, on different animals, all of which 
were killed, at different times, after being fed with 
different kinds of food; ſome of them were not 
opened immediately after death, and in ſome of 
them I found the appearances above deſcribed in 
the ſtomach.. For, purſuing the enquiry about di- 
geſtion, I got the ſtomachs of avaſt variety of fiſh, 
which all die of violent deaths, and all may be faid 
to die in perfect health, and with their ſtomach 
commonly full; in theſe animals we ſee the pro- 
greſs of digeſtion moſt diſtinctly; for as they ſwal- 
low their food whole, that is, without maſtication, 
and. ſwallow. fiſh that are much. larger than 


*The firſt time that I had occaſion to obſerve this appearance 
in ſuch as died of violence and ſuddenly, and in whom therefore 
I could not eafily ſuppoſe it to be the effect of diſeaſe in the liv- 
ing body, was in a man who had his ſkull fractured. and was 
killed outright by one blow of a poker. Juſt before this accident, 
he had been in perfect health, and had t:ken-a hearty ſupper of 
cold meat, cheeſe, bread, and ale. Upon opening the ab- 
domen, I found that the ſtomach, though it till contained a good 
deal, was diſſolved at its great: end, and a confiderable part of 
theſe its. contents lay looſe in the general cavity of the belly. 
'This appearance puzzled me very much. The ſecond time 
was at St. George's Hoſpital, in a man who died a few hours 
after receiving a blow on his head, which fractured his ſxulf 
Jikewiſe. From thoſe two caſes, among other conjectures about 
ſo ſtrange an appearance, I began to ſuſpect that it might be 
peculiar to caſes of fractured ſkulls; and therefore, whenever I 
had an opportunity, I examined the ſtomach in every perſon who 
died of that accident : but I found many of them which had not 


this appearance. Afterwards L met with it in a ſoldier whe 


had been hanged. | 
the 
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the digeſting part of the ſtomach can contain (the 
ſhape of the fiſh ſwallowed being very favourable 
for this enquiry,), we find in many inſtances that 
the part of the.{wallowed fiſh which is lodged in 
the digeſting part of the ſtomach is more or leſs 
diſſolved, while that part which remains in the 
wſophagus i 15 perfectly ſound. 

And in many of theſe I found, that this digeſ- 
ting part of the ſtomach was itſelf reduced to the 
fame diſſolved ſtate as the digeſted part of the 
food. 
Being employed upon this ſubject, and there- 
fore enabled to account more readily for appear- 
ances which had any connection with it, and ob- 
ſerving that the half-diſſolved parts of the ſto- 

mach, &c. were ſimilar to the half-digeſted food, 
it immediately ſtruck me that it was from the pro- 
ceſs of digeſtion going on after death, that the 
ſtomach, being dead, was no longer capable of re- 
ſiſt ing the powers of that menſtruum, which it- 


telf had formed for the digeſtion of its contents; 


with this idea, I ſet about making experiments to 


produce theſe appearances at pleaſure, which 


would have taught us how Jong the animal ought 
to live after feeding, and how long it ſhould re- 


main after death before it is opened; and above 


all, to find out the method of producing the 


greateſt digeſtive power in the living ſtomach : but 


this purſuit led me into an unbounded field.. 


Thele appearancesthrow conſiderable light on the 


principles of digeſtion ; they ſhew that it is not me- 


chanical power, nor contractions of the ſtomach, nor 


heat, but ſomething ſecreted in the coats of the 


ſtomach, 1 
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ſtomach, which is thrown into its cavity, and 
there animaliſes the food “, or aſſimilates it to the 
nature of the blood. The power of this juice is 
confined or limited to certain ſubſtances, eſpecially 
of the vegetable and animal kingdoms ; and al- 
though this menſtruum is capable of acting inde- 
pendently of the ſtomach, yet it is obliged to that 
viſcus for its continuance. 


* In all the animals, whether carnivorous or not, upon which 
I made obſervations or experiments to diſcover whether or not 
there was an acid in the ſtomach, (and I tried this in a great 
variety,) I conſtantly found that there was an acid, but not a 
— one, in the juices contained in that viſcus in a natural 
ate, | 
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XX XII. Experiments and Obſervations on 


the Waters of Buxton and Matlock, in 
Derbyſhire, y Thomas Percival, of Man- 
cheſter, M. D. and F. R. &. 


Read June 25, 
1772. 


HE water of faint Ann's-well is 
found, by analyſis, to contain cal- 


careous earth, foſſil- alkali, and ſea falts ; but in 


very ſmall proportions : for a gallon of the water, 
when evaporated, yields only twenty three, or twenty 
four grains of ſediment. It ſtrikes a light green 
colour with ſyrup of violets, ſuffers no change from 
an infuſion of galls, from the fixed vegetable alkali, 
or from the mineral acids ; hecomes milky with the 
volatile alkali, and with accharunt Saturni; and lets 
fall a precipitate on the addition of a few drops of 
a ſolution of ſilver, in the nitrous acid. The ſpecific 
gravity of this water is preciſely equal to that of rain 
water, when their temperatures are the ſame; but 
it weighs four grains in a pint lighter, when firſt 
taken from the ſpring. The heat of the bath is 


about 82 degrees of Fahrenheit's thermometer ; that of 


Saint Ann's well, as it is a ſmaller body of water, and 
expoſed to the open air, is ſomewhat Jeſs. The water 


is tranſparent, ſparkling, and highly grateful to the 


palate Me 


* J am indebted to the information of the worthy phybcian 
who attends at Buxton, for ſome of theſe facts. | 
n: 
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In October 1769, I paſſed a few days at Buxton; 
and during my ſtay there amuſed myſelf with the 
following experiments on the effects of the water of 
Saint Ann's well, on my pulſe. . W 


EXPERIMENT I. 


October 12, eight o'clock in the morning. The 
day cold and moiſt, my pulſe beat 84 ſtrokes in a 
minute; I drank at the well, the third of a pint of 
water, and, uſing every neceſſary precaution, exa- 
mined my pulſe at certain intervals of time; in five 
minutes, pulſe 80, in ten minutes pulſe 80, fuller and 
harder; in twenty minutes pulſe 85 ; in half an 
hour pulte 90. 


EXPERIMENT II. 


Eleven o'clock in the forenoon, two hours after 
breakfaſt, the air warm and ſerene, pulſe go; I re- 
peated the draught of water. In ſeven minutes pulſe 
og; in fifteen minutes pulſe 103 ; in thirty minutes 
pulſe 100, head-ach.; in an hour and a halt pulleg 5, 
.head-ach abated. 


ExPERIMENT III. 


October 13, eight in the morning; the day cold, 
pulſe 92; I drank the quantity of water above-men- 
tioned ; in five minutes pulſe 863 in fifteen minutes 
pulſe 86, full and hard; in twenty minutes pulſe 
100; in half an hour pulſe 92. 

From the firſt and third experiments, it appears 
that the coldneſs of the morning counteracted for a 
time, the effects of the Buxton water; and wee 
tne 
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the vibrations of my pulſe from 84 to fo, and from 
92 to 86. But the ſtimulus of the water foon beE- 
came ſuperior to the ſedative powers of the cold to 
which 1 was expoſed ; for within the ſpace of halt 
an hour my pulſe roſe to go in the firft, and to 100 
ſtrokes in the ſecond trial. At eleven o'clock be- 


fore noon, when the air was warm and ferene, the 


water in a much ſhorter time excited its force, in- 
creaſing the velocity of my pulſe from go, to 109 
vibrations in a minute. Theſe experiments evince 
the heating quality of Buxton water, and ſuggeſt to 
us the precautions to be obſerved in the ule of it. 
Small quantities ſhould only be drunk at once, and 
frequently repeated; the belly ſhould be kept ſoluble 
with lenitive Electuary, or any other mild purgative 
and at the beginning of the courſe, the patient may 
be directed to ſuffer the water to remain a few ſe- 
conds in the glaſs, before he ſwallows it. For this 


celebrated ſpring abounds with a mineral ſpirit, or 


mephitic air, in which its ſtimulus, and indeed its 
efficacy reſides, and which is quickly diſſipated by 
expoſure to the air. 

The honourable and ingenious Mr. Cavendiſh has 
ſhewn by his Experiments on Rathbone Place water, 
Ph. Tranſactions, vol. LVII, that calcareous earths 
may be rendered ſoluble in water, by furniſhing them 
with more than their natural property of fixed air. 
And it has lately been diſcovered that iron alſo may be 


ſuſpended by this principle, in the ſame menſtruum *. 


It appeared therefore highly probable to me, that a 
chalybeate impregnation might with great facility 


Vid. Mr. Lane's experiments, Ph. Tranſactions, Vol. LIX. 
. N nn be 


* 
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1 
de communicated to the Buxton water, when freſh 
drawn from the ſpring ; a quality, which in many 
caſes would add greatly to its medicinal efficacy. I 
ſuggeſted the trial to Mr. Buxton, a very worthy and 
ſenfible apothecary near the wells, who has lately 
at my requeſt made the following experiment. 


EXPERIMENT IV. 


A quart bottle containing two drachms of iron 
filings, was filled by immerſion, with the water of 
Saint Anne's well, corked and agitated briſkly under 
the ſurface of the water: it was then ſuffered to re- 
main in the well till the filings had ſubfided, when 
the water was carefully decanted into a half pint glaſs; 
to this were added three drops of the tinctureof galls, 
which immediately occaſioned a deep purple colour, 
and tranſparency was preſently reſtored by a few drops 
of the acid of vitriol ; evident proofs that a ſolution of 
the iron was effected in a few minutes. The water 
alſo without the tincture of galls had a chalybeate taſte, 
and left an agreeable aſtringency on the palate, 

By this experiment, it appears that a warm chaly- 
beate abounding with a mineral ſpirit, and grateful. 
to the taſte, may with very little trouble be obtained. 
And this method of impregnating the Buxton water 
with iron, muſt increaſe its tonic powers, and in 
many caſes improve its medicinal virtues. It-is a 
common practice to join the uſe of a chalybeate 
ſpring in the neighbourhood of St. Anne's well, 
with that of the Buxton water: but, the ſuperiority 
of the artificial mineral water muſt be apparent, if 
we conſider its agreeable warmth, volatility, levity, 
and gratefulneſs to the palate. 


Buxton 
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Buxton bath is very frequently employed as a tem- 
perate cold bath. For as the heat of the water is 
about ſixteen or eighteen degrees below that of the 
human body, a gentle ſhock is produced on the firſt 
immerſion, the heart and arteries are made to con- 
tradt more powerfully, and the whole ſyſtem is 
braced and invigorated. But this ſalutary operation 
muſt be greatly diminiſhed, often indeed more than 
counter.-balanced, by the relaxing vapours which 
copiouſly exhale from the bath, to which the pa- 
tients are expoſed during the time of dreſſing and un- 
drefling. A ſeparate room is indeed provided for 
the ladies ; but the gentlemen have no other accom- 
modations than what the vault affords in which the 
bath is contained, and are therefore liable to all the 
inconveniences arifing from warmth and moiſture. 
June 12, 1772, the mercury ſtood in the ſhade 
at 65, butin this vault quickly aroſe to 78 degrees. 


ExPERIMENTS on MATLOCK WATER. 


EXPERIMENT I. 


A thermometer made by Dollond, and graduated 
according to Fahrenheit's ſcale, was expoſed for a 
ſufficient length of time, to the ſteam of the wa- 
ter, as it guſhes from the rock, and alſo immerſed in 
the baſon that receives it. The mercury roſe to 66 
deprees. ; 


EXPERIMENT II. 


Six drops of Sp. Sal. Ammon. vol. were poured 
into a glaſs of the ſpring water, which contained 
+ | Þ ws about 


F 
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about the ſixth of a pint; a very ſlight cloudineſs 


immediately enſued, but no precipitation was after- 
wards obſervable. 


EXPERIMENT III. 


Six drops of a ſolution of ſalt of tartar occaſioned 
a cloudineſs, juſt perceptible, in the ſame quantity ot 
water; no precipitation enſued. 


EXPERIMENT IV. 


Six drops of a ſolution of ſaccharum faturni im- 
mediately produced a milkineſs in the water, but 


no ſenſible precipitation. 


EXPERIMENT V. 
Six drops of a ſolution of filver in the nitrous acid 
inſtantly occafioned a milkineſs in the water; and 


after ſtanding an hour, a grey powder was obſerva- 
ble at the bottom of the glaſs. 


EXPERIMENT VI. 


Ten drops of the infuſion of galls neither pro- 
duced any change of colour in the water at the 
time they were added, nor was the ſlighteſt purple 
. _ hue perceptible two hours afterwards. 


ExPERIMENT VII. 


A piece of paper beſmeared with ſyrup of violets 
was dipped. into a glaſs full of water; no change of. 
aolour enſued, 


ExPE- 
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ExPERIMENT VIII. 


Another piece of paper, moiſtened in the ſame- 
manner with the ſyrup, was placed over a glaſs of 
water, as ſoon as it was taken from the ſpring. The 


paper ſuffered no change of colour, although it re- 
mained: an hour upon the glaſs. 


ExPRRIMENT IX. 


My pulſe beat 84 ſtrokes in a minute, at the time 
when I drank a half pint glaſs of the Matlock wa- 
ter; in 20 minutes my pulſe roſe to 86; in half an 
hour after they ſunk to 82, and continued to vibrate. 
the ſame number- of times for an hour, which was. 


as long as I thought it was neceflary to examine 
them. 


5 EXPERIMENT X. 

The mercury in the thermometer, when immerſed 
in each of the baths, ſtood at 68: in the river Der- 
went, which flows through the valley of Matlock, 


at 52. Theſe experiments were made in the month. 
of June 1772, and the weather was warm.. 


 ExPERIMENT XI. 


A four ounce phial, after being accurately counter-- 
poiſed- in a very nice balance, was filled to the brim. 
with diſtilled water, which weighed three ounces, 
four drachms, forty five grains and a half. The ſame 5 
phial, exactly balanced as before; was then filled to ! 
the brim with Matlock water, of the fame tem- [ 
perature | 
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perature with the diſtilled water, which weighed 
three ounces, four drachms, and forty fix grains. 

Matlock water is grateful to the palate, and of an 
agreeable temperature, but exhibits no marks of any 
mineral ſpirit, either by its taſte, ſparkling appear- 
ance in the glaſs, or by the chemical teſt 1 
in experiment 8. The ſecond and third 
ments ſhew that it is very ſlightly impregnated 
with Selenites or other earthly ſalts; and of this its 
comparative levity affords alſo a further proof: for 
it weighs twenty-ſix grains in a pint lighter than 
the Mancheſter pump water“, and only four grains 
| heavier than diſtilled water. The precipitation of a 

grey powder, by the adding of a ſolution of ſilver 
in aqua fortis to the water, renders it probable that 
a ſmall portion of ſea falt is contained in it. For 
the powder is found to conſiſt of the particles of 
filver, combined with the muriatic acid, which is 
ſeparated from the foſſil alkali by the ſuperior affinity 
the nitrous acid bears to it; and thus a double elec- 
tive attraction takes place in this experiment. 

This water is ſaid to contain iron, but the afler- 
tion is at leaſt rendered doubtful by the 6th experi- 
ment, which was made with the utmoſt accuracy; 
and I am inclined to think, that it is entirely with- 
out foundation. The ſpring is juſtly celebrated for 
its efficacy in hæmoptoes; and hence it may have 
been too haſtily concluded that it poſſeſſes ſome 
Night degree of ſtypticity, by means of a Jo" 


imp. egnation. 


* Vid. the author's treatiſe on the pump water of Mancheſ- 
ter. Eſſays medical and experimental, p. 207. 2d edit, 
The 


„„ 
The gth experiment, which my ſhort ſtay at 


Matlock would not allow me leiſure to repeat, af- 
fords a preſumption that the water is not poſſeſſed of 
any ſtimulating powers; for the ſmall increaſe of 
quickneſs in my pulſe, on drinking half a pint of 
it, may be aſcribed more to the quantity received 
into the ſtomach, than to the heating quality of 
the water, 

The Briſtol and Matlock waters appear to refem- 
ble each other, both in their chemical and medici- 
nal qualities. I have examined and compared them 
together by the teſt mentioned above,. and fo far 
as ſuch trials may be be deemed concluſive, there 
ſeems to be no other than the following flight dif- 
ference between them, 

Briſtol water becomes a little more milky on the 
addition of a ſolution of fixed alkali, and of Saccha- 
rum Saturni than that of Matlock ; the former alſo 
weighs near a grain in a pint heavier than the latter. 
Is it not to be lamented therefore, that ſo little at- 
tention is paid to Matlock, even by the phyſicians. 
who reſide in the neighbourhood of it? In hectic 
caſes, hæmoptoes, the diabetes, and other diſorders, 
in which the circulation of the blood is rapid and 
irregular, I ſhould apprehend that Matlock water, 

on ſome accounts, claims the preference to that of 
Briſtol ; for it is leſs diſpoſed to quicken the pulſe, 
and may therefore be drunk in larger quantities. 
But it muſt. be acknowledged that the climate of. 
Eriſtol is ſuperior to that of Matlock, a circumſtance 
of the higheſt importance to conſumptive patients. 
Situated in a deep though delightful valley, and fur- 
rounded by very high mountains, the fun diſappears 
1 at.: 


? 
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at Matlock earlier in the evenings, the fogs are 
longer in diſperfing, and it may be preſumed that 
rain falls here more frequently and copiouſly than 
in other places. For at Catſworth, which is en- 
compaſſed allo with hills, and is about ten miles 
diſtant, in 1764, 1705, 1707, and 1708, about 33 
inches of rain fell at a medium each year. 


The following table exhibits a con. parative view 
of the different temperatures of Bath, Buxton, Briſ- 
tol, and Matlock waters, meaſured by Fahrenheit's 
thermometer. 


BAT H. 
King's Bath Pump 3 + 
Hot Bath Pump 1144 
Croſs Bath Pump 110 
* BRIST OL. 
Hot Well Pump 76 
BUXTON. 
Bath 82 
St. Ann's Well 81 * 
MATLOC K. 
Baths 68 
Spring 66 


* Vid. Mr, Canton's experiments. Ph. Tranſ. Vol. LVII. 
P · 203. 
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XXXIII. Some Account 7 a Body lately 
found in uncommon Preſervation, under 
the Ruins of the Abbey, at St. Edmund's- 
Bury, Suffolk; with ſome Neflectioms upon 
the Subject. By Charles Collignon, M. D. 

F. N. &. in Profeſſor of Anatomy at 

Cambridge. 


N the month of February laſt, ſome 
* workmen, digging among the ruins 
of the above abbey, diſcovered a leaden coffin, ſup- 
poſed, from ſome circumſtances, to contain the re- 
mains of Thomas Beaufort, Duke of Exeter, uncle 
to king Henry the Fifth. As it certainly was buried 
before the diſſolution of the abbey, it muſt have been 
there between two and three hundred years. It was 
found near the wall, on the left-hand fide of the 
choir of the chapel of the bleſſed Virgin; not in- 
Cloſed in a vault, but covered over with the common 
earth. Upon examining the appearance of the body, 
the following circumſtances were remarkable, as com- 
municared to me, by an ingenious ſurgeon, on the 
ſpot, Mr. Thomas Cullum. | 
The body was incloſed in a leaden coffin, ſur- 
rounding it very cloſe, fo that you might eaſily diſtin- 
Vol. LXII. Ooo guiſh 
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guiſh the head and feet. The corpſe was wrapped 
round with two or three large layers of cere-cloth, 
ſo exactly applied to the parts, that the piece, which 
covered the face, retained the exact impreſſion of 
the eyes and noſe. The dura mater was entire. The 
brain was of a dark aſh colour, with ſome remaining 
appearance of the medullary part. The coats of the 
eye were ſtill whole, and had not totally loſt their 
gliſtening appearance. There was about half a pint 
of a bloody-black water in the thorax ; and a mats 
that ſeemed to be part of the lungs. The pericar- 
dium and diaphragm were quite entire. The abdo- 
minal viſcera had been taken out very clean, and the 
integuments and muſcles ſtuck very cloſe to the ver- 
tebræ of the back. This cavity looked freſher than 
that of the thorax. I cut into the pſoas magnus, 
where there were evident marks of red muſcular fibres. 
The other muſcles had loſt all their red colour, and 
were become of a dark brown. The tendons were 
ftill ſtrong, and retained their natural appearance. 
The hands, which are preſerved in ſpirits, retain the 
nails. There were fome very {mall holes in the 
coffin, out of which had run ſome bloody water, of 
an offenfive ſmell. All the principal blood-veſſels 
muſt have been cut through, in taking out the ab- 
dominal viicera: and if no ligature was made upon 
the veſſels, their contents would eſcape, particularly 
as aſſiſted by the preſſure of the cere-cloth, which is 
of conſiderable weight, and, doubtleſs, put on hot. 
This fluid running out of the coffin, upon its being 
moved, might occaſion the ſuſpicion of the body 
being put in pickle,” 

Thus 
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Thus far Mr. Cullum's account, by which it ap- 
pears, that the viſcera of the abdomen had been taken 
out, ſo that the greateſt part of the blood, he ob- 
ſerves, did probably flow out, during. that opera- 
tion, from the mouths of the divided veſſels, and 
whoſe diameter is conſiderable. This would greatly 
reduce the quantity of the fluids. The holes in the 
coffin, if purpoſely made, would ſeem deſigned to 
let out extravaſated or tranſuding fluids ; but are ir- 
reconcileable with the notion of the body being in 
pickle. If the holes were accidental, the notion of a 
pickle may ſtill be allowed. Might not the cere- 
cloth, impregnated, perhaps, with gums or reſins, 
and, from its taking ſo exact an impreſſion, moſt pro- 
bably laid on hot preclude the external air; and, if 
done immediately after the party's death, obviate the 
depoſition of eggs, or incapacitate them from ever 
hatching ? The lead graſping cloſe, would co-oper- 
ate with the cere-cloth in the excluſion of air and in- 
ſects. 
We have undoubted accounts of bodies found very 
little changed, after long interment, where there was 
no appearance of any art having been uſed. And there 
is no doubt ſome conſtitutions are more prone to pu- 
trefaction after death than others; theſe circum- 
ſtances may be dependant on the age, ſex, and laſt 
diſeaſe; to which prediſpoſing cauſes, thus attending 
perſons to the grave, are to be added the foil and ſi- 
tuation in which they are depoſited. Could we be 
maſters of all theſe particulars, in the few dead bodies 
hitherto diſcovered greatly free from the uſual puire- 
faction, it would lead, perhaps, to the probable. 
Ooo2 cauſe 
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caufe of the phznomenon, and point ont a 
method of imitation. And till that is 4 it is 
difficult to know how much merit is to be aſſigned 
to the art or myſtery of embalming, and how much 
to the . natural en. * 
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XXXIV. A Letter from Richard Pulteney, 
M. D. F. R. S. to William Watſon, 
M. D. F. R. S. concerning the medicinal 


Effects of a poiſonous Plant exhibited inſtead 
of the Water Parſnep. 


Dear SIR, 


Read July , (YOME circumſtances having lately 
"POW come to my knowledge, relating to 
the effects of a poiſonous plant, I thought them 
rather too remarkable not to merit further notice ; 
and, I addreſs them to you with the more propriety, 
as you have already laid before the publick ſome ob- 
ſervations * concerning the deleterious qualities of 
the plant in queſtion, which holds a diſtinguiſhed 
place among the poiſonous ones that are indigenous 
in Britain, 
Mr. H-, an attorney of this place, now up- 
wards of forty, at the age of fifteen, began to be 
affected (after taking cold upon violent exerciſe, as 
he thinks) with what is uſually called a ſcorbutick 
diſorder ; which ſhewed itſelf more particularly on 
the outſides of his arms, about the elbows, and on 


* See Philoſophical Tranſactions, Vol. XLIV. p. 227. and 
Vol. L. p. 856. | PE 
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the outſides of his legs, from the knees to the ancles, 
as well as in blotches upon other parts of his body. 
It had the appearance of a dry branny ſcab or ſcurf, 
which every night fell off, more or leſs, in ſcales, as 
is uſual in leprous caſes. At times it puſhed out 
more than uſual, and thickened the integuments of 
the limbs conſiderably, after which the ſeparation of 
ſcales would become very abundant. ed 

For ſeveral years paſt he had been trying a variety 
of things commonly recommended in ſuch caſes, 
particularly the quack medicine known by the name 
of Maredant's Drops, which he continued for near 
a twelvemonth, without finding the leaſt ſenſible re- 
lief: alſo an electuary of Flos ſulphuris and Cremor 
tartari, which he had perſevered in for near three 
years, without finding any other alteration, than 
that of its preventing coſtiveneſs, to which he was 
habitually ſubject. 

In the winter 1770, this diſorder increaſed upon 
him very rapidly, without being able to aſſign any 
reaſon, from any accident that had happened to him, 
or from any irregularity of his own in point of regi- 
men, in which he was always very exact. At this 
time, beſides the farther ſpreading of the eruption 
itſelf, the integuments of the legs thickened very 
much, and the limbs ſwelled to ſuch a degree, as 
to render him unable to walk. The quantity of 
branny ſcurf and ſcales thrown off, at this time, was 
very great; he ſays ** handfuls might have been 
taken out of his bed every morning.” 

In this unhappy ſituation, even loathſome to him- 
ſelf, it was recommended to him to take the juice of 
water parſnep, in the quantity of one common table- 

ſpoonful 
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ſpoonful every morning, faſting, mixed with two 
ſpoonfuls of white. mountain wine. 

Accordingly, about the middle of January 1771, 
he procured a half-pint phial of what was ſo called, 
by means of the perſon who had recommended it, 
and who had affured him that he had been greatly 
relieved, in a fimilar diſorder, by it. N 

The firſt ſpoonful he took did not begin to give 
any great uneaſineſs for two hours, but after that 
time, his head began to be affected in a very extra- 
ordinary manner; a violent ſickneſs ſoon ſucceeded, 
and violent vomiting ; and, after he was put to bed, 
there came on cold ſweats, and a very ſtrong and 
long-continued rigor, ſo that the people about him 
thought him dying for ſome time; but, in a few 
hours, all theſe ſymptoms wore off. 

Such, however, had been the inveteracy of his 
diſorder, and fo ſtrong his deſire to find relief, that 
he determined not to deſiſt; and, after having 
omitted his medicine for one day, he repeated it, in 
nearly the fame doſe, and with ſimilar effects as 
to ſickneſs and vomiting, though the uncommon ſen- 
fation in his head, and the fucceeding rigor, were 
by no means fo violent. He had reſolution enough 
to continue this doſe every other moraing, for more 
than a fortnight, and then reduced it to three tea- 
ſpoonfulls which was juſt the half of the firſt doſe. 

Before he had taken this juice one month, he 
was ſenſible of a very great change for the better; 
encouraged, therefore, by thete appearances he per- 
ſevered in its ute until the middle of April, by 
which time his ſkin, though not quite cleared, yet 


had ceaſed to throw off any more ſcurf, was be- 
come 
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come ſoft, clean, and well conditioned, and, as he 
has repeatedly aſſured me, he got then into a much 
better conditioned ſtate, then he had experienced for 


many years before. | ; 


From firſt to laſt, this juice never purged him; 
though he ſays, even in its reduced doſe, it never failed 
to occaſion a dizzineſs of the head, a nauſea, and 
fickneſs, which were not infrequently fucceeded by 
a vomiting, that always inſtantly relieved his head. 

| From the middle of April to the middle of June, 
he deſiſted from the uſe of the juice, but, in its ſtead, 
drank every morning for breakfaſt, the infuſion of 
the leaves of the ſame plant, which, he ſays, is 
like common bohea tea. The infuſion ſeldom oc- 
caſioned nauſea, or fickneſs, but always brought on a 
{mall degree of vertigo, and in a flight manner pro- 
duced the effects of intoxication from liquor. 

In June he went to Harrowgate, as he had de- 
ſigned in the ſummer before. Upon firſt drinking 
and bathing there, he thought himſelf worſe; and 
his eruptions, having gradually increaſed during the 
two months that he ſtaid in that place, he was 
convinced that thoſe waters were of no real ſervice to 
him. On his coming home, he returned to the uſe 
of the infuſion, and he aſſures me, that he again 

found, even by that weak preparation, a very ſpeedy 
alteration for the better. From that time, he con- 
tinued it ever ſince, until his ſtock of the herb was 
- exhauſted ; his ſkin is now fo very little affected, that 
he has but here and there, upon his arms and legs, a 
very ſmall appearance of his diſorder. 

Upon queſtioning him relating to the ſenſible 
qualities of Eis medicine, he ſays again, that he 


put 


1 473] 


particularly remembers that it never once purged 
bim; not even the firſt doſe, which had fo nearly 
poiſoned him. He does not think that it increaſed 
the ſenſible perſpiration, but is convinced that it was 
diaretick ; and adds, that he thinks it occafioned, 
beſides the increaſed flow of urine, a copious ſedi- 
ment 1n it, and which he believes was always want- 
ing before. | 

This is the plain, narrative of the fact. He has 
aſſured me that no medicine or regimen, among the 
great variety that he has tried, ever had any ſenſi- 
ble effect upon his diſorder before; and that nothing 
but the very early and ſenſible relief he experienced 
from this juice, could have induced him to perſevere 
in its uſe, under ſuch uneaſy feelings, as it never 
failed to produce. Indeed, he makes nothing of 
the lighter effects of the infuſion, from which, 
however, he thinks, he has likewiſe reaped no ſmall 
benefit. | 

This caſe, the nature and inveteracy of his diſ- 
order, being well known among his neighbours, 
was much talked of, and raiſed the curiofity of many 
people. When I firſt heard of it, and was inform- 
ed of the ſmallneſs of the doſe, and its virulent 
operation, I could ſcarce doubt that the juice of 
ſome other plant had been adminiſtered inſtead of 
that of the water parſnep, which we know to be a 
ſafe and harmleſs vegetable; medical writers having 
directed its juice to be drunk, even to the quantity of 
four ounces for a doſe : and as I know, the Oenanthe 
crocata, hemlock dropwort, to be exceedingly plen- 
tiful in this country, ſo much, as to be more caſily 
procured than the water parſnep itſelf; I thought it 

VoL. LXII. P p p probable 
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probable that that plant had been uſed in its ſtead. 
Upon getting a ſpecimen, it appeared that this had 
been indeed the caſe z as alſo, upon farther enquiry, 
that it was the juice of the root only, and not of 
the leaves and ſtalks, that had been adminiſtered. TI 
might here obſerve, that the expreſſion from the 
root is not to be depended upon after the plant is 
advanced towards its flowering ſtate, as the root 
then becomes light, ſpungy, and almoſt deſtitute of 


uice. 
: It you judge this caſe not improper to be laid 
before the Royal Society, you will do me the honour 
of preſenting it. Mr. H n himſelf is ſo much 
convinced of the efficacy of the medicine, that he is 
deſirous of its being known to the world. 

I do not enter into any reaſoning on this occur- 
rence; I relate it only as a fact, and deſire it may 
have no more weight than every judicious phyſician 
knows is due to a ſingle inſtance. How far it may 
be proper to gtve this juice a farther trial, I will 
not take upon me to determine ; but muſt, as an 
encouragement to any who may chuſe to venture 
upon it, inform them, that it has not on all perſons 


ſo much power in producing nauſea and ſickneſs, as 
in the caſe here before us. I am, 


SR 


with great eſteem, 


Your obliged humble ſervant, 


Biandtord, 


March 12, 1772. R. Pulteney. 


P. S. 
7 
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P. 8. Mr His deſirous that it ſhould be 
known, that he © tried very fruitleſly, 
among other methods, the drinking of 
tar-water and ſea-water, of each of 


which, he ſays, he did not drink leſs 
than an hogſhead,” 
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XXXV. April 21, 1772. Experiments on 
e Dipping - Needles, which Dippin g- 
[Veedles were made agreeable to a Plan of 
the Reverend Mr. Mitchell, F. R. S. 
Redlor of Thornhill in Yorkſhire, and exe- 
cuted for the Board of Longitude, by Mr. 
Edward Nairne, &f Cornhill, London. 


Read July 9, 


* HE magnetic needles were twelve 
772. 


inches long, and their axes (the 
ends of which were of gold allayed with copper) 
reſted on friction- wheels of four inches diameter, 
each end on two friction- Wheels, which wheels were 
balanced with great care. The ends of the axes of 
the friction- wheels were likewiſe of gold allayed 
with copper, and moved in ſmall holes made in 
bell-metal ; and oppoſite the ends of the axes of the 
needles, and the friction- wheels, were flat agates, 
finely, poliſhed. Each magnetic needle vibrated in 
a Ms of | bell-meta}, Mgided into degrees and half- 
degrees, and a line paſlfg through the middle of 
the needle to the ends pointed to the divifions. The 
minutes ſet down in the experiments were, by eſti- 
mation, as the third of half a degree is counted ten 
minutes. The inſtruments were carefully placed, ſo 
that the needles vibrated exactly in the magnetic 
meridian. 
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meridian. The two needles were nearly balanced 
before they were made magnetical; but, by a curious 
contrivance of the Reverend Mr. Mitchell of a croſs 

fixed on the axes of the needles (on the arms of 
which were cut very fine ſcrews, to receive ſmall 
buttons, that might be ſcrewed nearer or farther from 
the axis), the needles could be adjuſted both ways, 
to a great nicety, after they were made magnetical, 


by reverſing the poles, and changing the ſides of the 
needle. 


Firſt ſet of experiments made by Edward Nairne, at 
his houſe, N* 2o, Cornhill. 


© / 


72 
72 
72 
72 
72 
72 


20 
20 
20 
20 
20 


20. 


Second ſet of experiments, with that ſide of the in- 


ſtrument to the Eaſt, which was to the Weſt in 
the firſt obſervation. : 


_— 
72 10 

„„ 

72 45 \ Here the ends of the axis touched the 
72 45) agates. 

1 

72. 
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Third ſet: of experiments, in which the poles of the 
needle were reverſed, but the ſame fide of the 
inſtrument to the Eaſt, as in the ſecond ſet of ex- 
periments, and the needle rather more magnetical, 
being touched with a larger ſet of magnets, 


© bd 


72 30 
72 30 
3 
72 
72 30 
72 30. 


Fourth ſet of experiments, viz. the ſame ſide of the 
inſtrument to the Eaſt, as in the firſt ſet of expe- 
riments. 


9 / 


72 10 

72 10 | 

72 15 Obſerved by Mr. Wales. 
-; if © 

72 10 1 

72 10. 


Fifth experiment, viz. the ſame end of the needle 
made North, as in the firſt ſet of experiments, 
and alſo the fame fide of the inſtrument to the 
Welt, as in the firſt ſet of experiments. | 


o / 


72 20. 
Experiments 


* 
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Experiments made April 22, 1772, with the other 
Dipping-needle, the inſtrument being put in the 
ſame place, and with great care, in the magnetic 
meridian, the needle pointed as under, 


0 / 


72 1 
2 x. The poles of the needle changed. 
The fide of the inftrument to the 
72 20] Eaſt, which in the firſt obſervation 
was to the Weſt. 


Leſt any thing magnetical ſhould have affected the 
needle in Mr. Nairne's houſe, he took this inſtru- 
ment, and placed it in the middle of a large room 
belonging to the London Aſſurance in Birchin- 
Lane, and then the needle pointed to 


© 7 


72 10 or 15 
8 
72 30 The poles of the needle changed. 
| The fide of the inſtrument to the Eaſt, 
02 of which in the firſt obſervation was to 
the Weſt. 


The dipping-needle brought back to Mr. Edward 
Nairne's, and put in the fame place as before, 
ſtood at 


0 / 


72 10 + 


The 
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In the foregoing experiments, the needle was 
raiſed to an horizontal pofition, and left to vibrate. 
It was between 8 or 9g minutes before the vibration 
ccaſed. 

The needle brought to an horizontal poſition, and 
ene grain and a half laid on the extremity of the 
South end, was not ſufficient to keep it in an hori- 
zontal poſition ; 3 but the North end pointed to 
35 30). One grain and three quarters laid on the 
extremity of the South end of the needle, was more 
than ſufficient to keep it in an horizontal poſition, 
the South end then pointing 6* 45” below o. 


It having been judged proper to have a Drawing 
of the Dipping - Needle, . the following Plate 
[Tas. XIII.] has been made, wherein 


A A Repreſents the needle. 
BB The ends of the axis reſting on the friction- wheels. 
CCCC The four friftion-wheels, 

DDD Where flat agate caps are {t in. 

EEE The divided circle of bell-metal. 

FFFF The ends of the croſs for adjuſting the needle. 

GG Two levels, whereby the line of © degrees of the inſtru» 
ment is ſet horizontal. 

H The perpendicular axis, whereby the inſtrument may be 
turned, that the divided face of the circle may front the Eaſt 
or Welt. 

I An index fixed to the perpendicular axis H, and which p: ints 
to an oppoſite line on the horizontal plate K, when the in- 
ſtrument is turned half round. 

LLLL Four adjuſting ſcrews to ſet the inſtrument Wissen!. 
One of them is hid behind the circle. 

MMMM Serews which hold on the glaſs covers, to keep the 
needle from being diſturbed by the wind. 
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Sixty-Second VOL UM E 
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Philoſophical Mane ine 


A. 


ACETOUS fermentation, its effects, p. 244. 
Achard, Mr. his letter on ſwallows found annually 
torpid in the Rhine, p. 297. 


Acids do not aſſiſt in curing air ſpoiled by putrefaction, 
. 202, 


Adanſon, Mr. his account of European ſwallows caught 
near the African coaſt, examined, p. 277. His miſtake 


about Canary birds, p. 278. His inaccuracy about the 
Roller, p. 321. 


Air artificial, obſervations upon different ds of it, 


p. 147, 148. No kind a conductor of electricity, 


p. 175. See Fixed, Inflammable, Nitrous. 
Vot. I XII. Q qq Air 
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Air diminiſhed by a mixture of iron filings and brimſtone, 
p- 207, 208. Very noxious to animals, p- 20g. 

Air infected with reſpiration, p. 181. Unſuccebful trials 
to reſtore it, p. 183, 184, &c. Is the ſame with air 

taĩnted With Hiahak putrefaction, p. 186, 187. Differ- 
ent from, though analogous to, fixed air, p. 188, 189. 
Not fatal to ſeveral inſecis, p. 192. Cured by vegeta- 
tion, p. 193, &c.; and probably by a mixture of tixcd 
air, p. 204. 

Air in Ireland, and likewiſe in England, obſerved to be 
in a conſtant ſtate of politive electricity, during winter, 
p- 138. Probably by the effect of cold, p. 139. 

Air tainted with the fumes of charcoal, p- 225. Ex- 

tinguiſhes flame, and deſtroys animals, p. 227. 

Air vitiated by flame, p. 162. How much diminiſhed 
by it, p. 163. Not altered in its ſpecific gravity, 
p. 164. Not fatal to animals, p. 163. Whether 
reſtored by cold, ibid. Is ſo by vegetation, p. 166, 
167, &c. 

Angular diſtance between two near land objects; how ob- 
ſerved by Hadley's quadrant, p. I19, 120. 

Animal living, not diffolved in the ſtomach of another 
animal, p. 449. 

Antipades our, may have a contrary electricity in the air, 

189. 

Ae icons for its worſhip of the goddeſs Fortune, 
p. 63. 

Ariflotle, the author of the opinion about the cuckows 
having no neſt of their own, p. 322. Did not write 
from his own obſervations, p. 323. 

Aſcenſion, the point of the longeſt in the ecliptic, found, 

p. 438. 

Aſtronomical obſervations at Portſmouth, p. 36, &c. 

£/tronomical problems ſolved by Dr. Pemberton, P. 434+ 

Aimoſphere injured by the reſpiration of animals and 
putrefaction; probably reſtored by vegetation, p. 198. 

4b moſpher 125 electricity. Sce Air, Fogs, Elftricly. 
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Babelmandel, ſerei, "hi of. 1 „Gltingvicbed, p. 80, 83, 
Badenach, Dr. 3 his deſeriprion , of a) bird F rom 
Malacca, D. . 

Barker, Mr. Thomas, his metcorological regilter, p. 42, 
43, &C. 

Barrington, Hon. Daines, inveſtigation of the f. pecific 
characters of the rabbit, and the hare, p. 4. Ga the 
a appearing or diſappearing of certain birds, 
P. 205. 

Beaufort, duke, uncle to Henry V. his body found laſt 
year, p. 465. 

Belon, his account of quails found at ſea, p. 270. No 
argument for their migration, p. 271. 

Birdi, their periodical migration acroſs confidertile 8. 
tents of ſea, called in queſtion, p. 266. Ohjection 


againſt this opinion, p. 267. At what height they = 


rite, p. 268. Whether night is a proper time for their 


flight, p. 269. Would want food, p. 292. Always 
fly againſt the wind, p. 293. Their diſappearing 
during winter, accounted for, p. 300, 30 1. And during 


ſummer, p. 306. 


Bladders not ſufficient to ſecure different Kinds of faftitious . 


air, p. 


Body, well preſerved 2 or 300 years after death, deſcribed, N 


p. 466, &c. 
Bobemian chatterer, a bird, why only ſeen now and then? 


I 
Borlaſs, 5 Dr. William, his meteorological obſervations for 
1771, p. 365. 


Bradley, the late Dr. James, 2 paper F © his, con- 


taining directions for ui the common micrometer, 


Buffon, M. attempts to prove the hare and rabbit to be 
really diſtinct ſpecies, from their not breeding together, 


242 Pp. 9- 
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p. 9. Sent wolves and dogs, p. 8. Un- 
| certainty” theſe, trialss p. His opinion of quails 
leaving Europe during winter, examined, p. 272, 273- 
Thinks that one ſpecies of ſwallow is migratory, p. 282. 
Miſtakes the martin for the_ſwallow, p. 283. His ex- 
periment on the torpidity*of a ſwallow fallacious, 
p. 284. 
1 ** examined, p- 455, 450. 

— C. : 
Calcination of metals, its effects upon air, p. 228. 
Call, John, Eſq. on an Indian ſketch of the figns of the 

Zodiac, p. 353. 
Caſcalote, a plant: employed in California to dye in the 
deepeſt and moſt laſting black, p. 58. 
Caſtle Loed, in the county of Roſs, a ſtrong ſulphureous 
water found there, p. 1g. Deſcribed by Dr. Mackenzie, 
p. 16, 17. ' Analyſed by Dr. Monro, p. 18, 19, &c. 
Mixed with ſea-water, becomes ſimilar to that of Har- 
rowgate, P- 24: © 
Charcoal, its fumes infect common air, p. 223, 226. 
Chart of the Red Sea, by Capt. Newland, p. 77. 
Clends, the nature and degree of their electricity aſcertain- 
ed, p. 142, 143- 
Chfter of fixed air adminiſtered in a putrid fever, p. 260. 
Collignon, profeſſor Charles, on a body found 2 or 300 
years after death, p. 465. 
Collinſen, Mr. his account of ſwallows found at ſea ex- 
amined, p. 276. Relies too much upon Mr. Adanſon's 
| obſervations, p- 279. 
Cock, Capt. Fehr, his account of the flowing of the tides 
in the South Sea, p. 357. 
a bills; grown. more common ſioce the plantation of 
frs, p. 315. Whether they feed on the kernels of 
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Luc toto, 
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Ciickow, the common opinion about its neſtlings doubt- 
ful, p. 299. 322. 32470 Ke. 5 N migrates from'this. 
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Denarius, of the Plætorian family, deſcribed; p. ” OE 

Dipping-needle a new, deſcribed, - 476. 480. 

Dag, breeds with a wolf, p. 9. 

Delland, Mr. Peter, his improvement of _— _ 
arant, p. 95, &c. 55 

Dyes in red and yellow, p. 56. . 


| 
| 
| 


E. f 


Ealiptic, the point of the loogeſt POLE in it, 5 8 
p. 438. The greateſt difference of the are From i is 
oblique aſcenſion, p. 444+ 

Elder, ſerviceable in preſerving. plants and trees from. . 


ſects and flies, p. 348. 

Eiekricity, the theory of it confirmed by a gate violent... \ 
lightning, p. 134, 135. Of the air, fogs, REN ed yds,. . 
Pe. 138. 145. 


Elearemeter a new, invented by Mr. Henley, p· bee. 
Its advantages, p. 361. 
Erateftbenes, his ſieve miſtaken, p. 329. W ieh. 0 
P. 330. Retrieved, p. 332 „„ EATEN i 
Ether imbibes fixcd air, p. 156. * 


4 


Tairnburn water” in Scotland analy ed by 1 Dr. Monro, N 


P- 25. 
Termenting liquors emit a great quantity of fixed ar, 
p. 148, 149, Recovered when flat by a mixture of it, 


p. 154, 5 
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p. 134. Contract a bad ſmell by a reabſorption of fixed 
air incorporated with ether, p. 156. 

Fieldfare, where they breed, p. 313, 314. | 

Fixed air how produced, p. 148. Its effects upon fer- 
menting liquors, p. 149. Does not inſtantly mix with 
common air, p. 150. How incorporated with water, 
p. 151, 152. May be of the nature of an acid, p. 153. 
Eee by ice, p. 154. Fatal to animals and 
vegetables, p. 157. Cannot ſufficiently be retained in 
a bladder, p. 158. May be rendered immiſcible with 
water, p. 160, 161. Tends to correct putrid air, 
p. 204, 205. Serviceable in putrid diforders, p. 206. 
257. 

8 have their mouths turned different ways, p. 306. 

Fogs always occaſion a politive electricity in the air, 
p. 139. Attended with the ſmell of an excited glaſs 
tube, p. 140. How their influence on electrical balls 
may be meaſured, ibid. and p. 145, 146. 

Forſter, Mr. John Reinhold, his account of the roots uſed 
by the Indians at Hudſon's bay to dye porcupine quills, 
p. 54. His account of ſeveral quadrupeds from Hud- 
ſon's bay, p. 370. And of birds from the ſame place, 
p. 382. His obſervation on the pectinated toes of 
ſeveral ſpecies ef the grous kind, p. 397. His Latin 
deſcriptions of ſome ſcarce birds 2 Hudſon's bay, 
r | 

Fortune, ſee Sors. 

Franklyn, Dr. Benjamin, his thoughts on the vegetable 
creation, p. 199. On the attraction of fire by plants, 
P. 234 | 

Freſh water, manner of diſtilling it from ſalt water at ſea, 


p. 90. 


G. 
Geeſe wild, the higheſt fliers of all birds, p. 268. 


George 
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George Iſland, its latitude and longitude, by Capt. Wallis, 
p. 34. Its longitude determined by Me. Lexell, 


P. 73» 7+ 
Glaſs broken by electricity; marked with beautiful colors, 


p- 303. 


Grabam, Mr. his remarks on ſeveral quadrupeds and birds 


found at Hudſon's bay, p. 370. 

Groufes, their genus, may be divided by the form of their 
toes, p. 297. 

Gullet, Mr. Chriftopher, on the effects of elder upon 
inſects, p- 348. 

Guns, heard at a vaſt diſtance on the Red Sea, by the 
pilots at Judda, p. 85. 


* 


H. 


Headley's Quadrant, improvements made in it by Mr. 


Dollond, p. 93, 96. And by Mr. Maſkeline, 


P. 99. 
Hare Alpine, defcribed, p. LI. 375. 


Hare, the genus not eaſily diſtinguiſhed from that of the 


rabbit, p. 4. Miſtakes of authors in attempting to 
ſettle proper criteria between 3 p- 5, 6. Two 


new Characters propoſed, p. 1 


Hare, from Hudſon's * is one third leſs than che 


European hare, Its different cloathing . at 

different times of ths the year, p. 12, Manner of this 

change, p. 13. Some particulars of his way of living, 
14—376. 

Fs a gy Nr. WI illiam, his account of the lightning which 
fell on the chapel of Tottenham-Court- Road, p. 131, 
132, &c. His new electrometer, p. 239. His ex- 
periments on breaking glaſs by means of electricity, 


p- 362. 
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488 * & 388 I op 
Hey, Mr. his experiments to prove that there is no 


oil of vitriol in water impregnated with fixed air, 
P. 25 


23. : 
Halwel, J. Z. Eſq; his account of a new fpecies of oak, 


p- 128. 


. H:rfley, Mr. on Eratoſthenes's ſieve, being a ſimple 


method of finding the prime numbers, p. 327. 


Hudſen's Bay, ſeveral animals ſent from thence and de- 


ſcribed, p. 370. 
Hunter, Mr. John, on the digeſtion of the ſtomach after 
death, p. 447. 


J. 


Ice- houſe, temperature in it moderate, p. 285. 
India has the more ancient reninants of arts, ſciences, 


and civilization, p. 354, 355. 


_ Taflammable air, extracted from molt kind of ſubſtances, 


p- 171. Differs in ſmell when made of vegetable, ani- 
mal, or mineral ſubſtances, p. 172. Thought: to be 
immiſcible with water, p. 173. Rendered leſs inflam- 
- mable, and even deſtructive of flame, by ſtand ing long, 
. or being ſtrongly agitated, in water, p. 174, 180. Kills 
animals inſtantaneouſly, p. 175. Immiſcible with fixed 
air, p. 173. Partly abſorbed by water, p. 179. The 
-remaining part rendered fit for reſpiration, and like 
common air, p. 180. 5 
Judda, a port on the Red Sea, its longitude and latitude, 
TK. 


K. 


Kalm, Mr. his account of a ſwallow found 20 degree: 


from the American ſhore, conſidered, p. 288. 


Land- rail, 


L. 


Land- rail cannot fly over the ſea, p. 318. 

Letters, the ancient Roman, were Etruſcan, p. 63. 

Lexell, Mr. of Peterſburgh, his determination of the Sun's 
parallax from the. obſervations of the tranſit of Venus, 
P. 69, &c. 

Lime-kilns, uſeful in putrid diſorders, p. 205. 


Lightning, effects of a violent flaſh, on the chapel at Tot- 


tenham Court Road, p. 233. Struck and killed a man 
there, P. 135. 
Linnæus, his ſpecific characters of the rabbit conſidered, 
p. 6. 
. in Rutland, meteorological obſervations in that 
place, p. 43, 47 


M. 


Malacca, à ſingular bird from thence deſcribed, p 2. 

Maſtelyne, Rev. Nevil, communicates a paper of Hy late 
Dr. Bradley on the common micrometers, p. 46. His 

improvements * Hadicy's quadrant, p. 99, &c. 

Matlock water examined, p. 459. 

r obſervations at n in Cornwall, p 

Mie, employed i in the experiments about the noxiouſ- 


neſs of air, p. 175, 182, &c. How kept, p. 249. 
Live without water, p. 250. 


p. 46, &c. 
Milky appearance of ſome ſpots of water in the Red Sea 
afcribed to animalcules, p. 15 94. 


Mocha on the Red Sea, draughts of its road, p. 77. Its 
latitude and longitude, ibicl 
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Micrometers, the uſe of them deſcribed by Dr. Bradley, 


490 . 


Mauro, Dr. Donald, his account of ſeveral mineral waters 
in Scotland, p. 15. 


N. 


Nairne, Mr. contriver of a new dipping; needle, p. 476. 
His experiments with it, p. 477. 
Natural Hiſtory, its progreſs during ſeveral centuries and 
among different people, p. 295. | 
Newland, Capt. Charles, obſervations in a voyage to 
the Red Sea, p. 77, 78, &c. His method of di- 
ſtilling freſh from ſea water, p. go. His obſcrvationg 
on the milky appearance of 2 ſpots of water, p. 
32 
„ Extracts from his arithmetic about Eratoſ- 
thenes's ſieve corrected and explained, p. 339. 
Nigbtingales, whether they can migrate at any diſtance, 
p. 300. Not attended to at certain times, p. 32. 
Nitrous air, formed from a ſolution of metals in ſpirits 
of nitre or aqua regia, p. 210. Its reduction of 
common air, p. 211. The beſt teſt of the fitneſs 
of air for reſpiration, p. 214. Its phenomena with 
different kinds of noxious air, p. 215, 216. Re- 
duced to one fourth by a mixture of iron filings and 
brimſtone, p. 217. Noxious to plants and animals, 
ibid. Readily abſorbed and obſtinately retained in wa- 
ter, p. 218, 219. A great preſerver from putrefaction, 
p-. 223. Proportion in which it may be got from ſe- 
veral metals, p. 322. — . 
Numbers, See Prime. 


. 
* 


O. 


Oak, a new ſpecies obſerved and reared by Mr. Lucombe, 
128. Its ſpeedy growth deſcribed by Mr. Holwell, p. 
129, &c. | | 

©-oles, Six in a dram, g. 470. 

5 Oera ul be 


6 


1 497 


Oenanthe crocata, a poiſonous plant, found to have great 


virtues in the cure of ſome cutaneous diſorders, p. 470, 
&c. 


P. 


Parallax of the Sun, deduced from the obſervations of 
the laſt tranſit of Venus, p. 69, &c. 

Paralleliſm of the two ſurfaces of the index glaſs in Had- 
ley's quadrant, neceſſary for the exactneſs of obſerva- 
tions, p. 115, 116. How the errors ariſing from the 
want of it may be remedied, p. 116, 117. 

Pemberton, Dr. Henry, his geometrical ſolutions of ſome 
aſtronomical problems, p. 434- 

Percival, Dr. Thomas, on the waters of Buxton and Mat- 
lock, p. 455. 

Perſon killed by lightning, p. 135. 

Phlogiſton, an overload of it may infect air, p. 231. and 
is probaby abſorbed by growing plants, p. 233. 

Pitkeatly, near Perth, its purging water deſcribed by Dr. 
Wood, p. 27. Analyſed by Dr. Monro, p. 27, 25. 

Plants, in a ſtate of vegetation, prevent the alteration which 
flame produces in the air, p. 166. And rcftore it 
when vitiated, p. 163, 169. 3 

Porcupine quills, dyed by the natives of Hudſon's Bay in 
red and yellow, p. 46. RO : 

Portſmouth, its latitude deduced from aſtronomical ob- 
ſervations, p. 38. 

Preneſie the town of, worſhiped Fortune, p. 63. 

Prie/tley, Dr. Joſeph, his obſervations on different kinds 
of air, p. 147. His deſcription of Mr. Heniey's new 
electrometer, p. 3509. | 

Pultzey, Dr. Richard, on the medicinal virtues of a pc:- 
ſonous plant, p. 469. 

Prime numbers, how to be found, p. 228332. 

Ptarmigan, the ſame bird in Europe and in America, p. 390. 

Putrefafiion, lee Air, Vegetation, 

Rrr 2 Prrinout 
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Pyrmont water imitated by means of fixed air incorporated 
in common water, p. 151, &c. 


Q. 
Quails, whether migratory, p. 272. 


4 
* 


R. 


Rabbit, not indigenous in Sweden, p. 6. Which of them 
have red pupils, ibid. Difference between a warren 
and a tame rabbit, p. 7. See Hare. 

Ray, his characteriſticks of the hare and rabbit examined, 

06 ts 

1 their migrations conſidered, p. 313, 314. 

Ronayne, Thomas Eſq; his obſervations on Atmoſpherical 
electricity, p. 137. 

Root, uſed by the Indians at Canada and at Hudſon's- bay 


to dye in red and in yellow, p. 55. Aſcertained and 
tried by Mr. Forſter, p. 56, &c. 


8. 


Sea Salt, the ſtrongeſt ſpirit of, conſiſts of two thirds of 
pure water, p. 239. 

Snipes, conſtantly in ſome part of England, p. 306. 

Solar eclipſe obſerved in George Iſland, p. 34, 35. 

Solway Meſs, its irruption deſcribed, p. 123, 124. Phe- 
nomena attending this ſudden inundation, p. 125, 126. 

Sors, or Fortune, the goddeſs on ſeveral Denarii of the 
Plztorian family, p. 61. Worſhiped at Antium and 
Præneſte, p. 63. 

Spinach, the moſt effectual plant in reſtoring vitiated air, 
p- 170. 


Stomach 


I'N DE X. ans 


Stomach cannot act upon itſelf during life, p. 449. But 
deſtroys itſelf after death, p. 450. This appearance 
more ſenſible after violent death, p. 432. 

Storks never croſs the ſea from Holland to England, p. 

Sun's altitude how to be obſerved with the quadrant, p. 
128. | | | | 

Swallows, whether they migrate over the ſea, p. 276, 291. 
Different ſpecies confounded, p. 280, Found torp:d 
and cluſtered together in a pond, p. 289. In the Rhine, 
297. And in — other places, p. 298. 


Swinton, Rev. John, an account of a Denarius of the 
Plætorian family, p. 60. 


T. 


Temperature comparative, of ſeveral waters, p. 464. 
Tides, obſervations on them in the South Seas, p. 358. 
Tiſavcyanne jaune, what root it is, p. 34. 

Tropic found, p. 445. | 2885 | | 
Tully, a paſſage of that author relative to the deities named 
Sortes, explained from an ancient coin, p. 62. 


V. 


Fapour of ſpirit of ſalt, p. 235. Its properties, ibid. 

Vegetation reſtores air vitiated by flame, p. 166. And 
that which has been tainted by reſpiration or putrefac- 
tion, p. 194, &c. : 

Vitrialic acid, no ſign of it in fixed air, p. 253. 


W. 


Walker, Mr. John, his account of the irruption of Sol- 
way Moſs near Carliſle, p. 123. 


Water, 


— — / — 


a — 


Water imbibes fixed air, p. 151. And inflammable air, 
p. 180, 181. Abſarbs in part putrid air, p. 191: 
Reſtores all kinds of noxious air, p. 200. Seems to 

decompoſe air, p. 247. 

White lead, its effluvia noxious, p. 231. 

Witchel, Mr. George, ſome of his Aſtronomical obſerva- 
tions at Portſmouth, p. 33. 

Woodcocks, where they breed, p. 308, 30g. Sleep in the 
day time, p. 309. If ſeen in the night, miſtaken for 
owls, p. 311. 

Woods, not unhealthy, p. 200: 


> 


Zodiac, ſigns of the, delineated in ſeveral temples in India, 
P- 353- Probably had their origin from thence, p. 


354. 


The End of the StxTy-SEconD Vot uur. 


* here are FouxTEtx Copper-Plates in this Volume, 
as Table IV. is double. 
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Vol. LXI. 
139. line 11. um the bottom, read upon, with regard to 
141. I. 1. notes, eraſe the comma after 
143. notes, l. ones; r. Archiepiſcopis. I. 1 f. 1. Redleiam 
144, I. 2, r. Dena. Notes, I. 14. ffom the bottom, r. Noewera, 
I. ult. r. Vincentii. | b 


145. notes, I. 4. r. Crevecor. 
147. I. 3. the 4th letter in the Saxon avord ſhould be x. 


Vol. LXII. 
xi. line penult. for vingtimee vingtieme 
6. wp md. Caniculus Cuniculus 
8. 1. male mule 
ibid. 14. is in other is other 
37 7- Juptiter Jupiter 
E grows it grows 
75. 21. diſtantis antia 
77 · 22. (Tab. IV.) (Tab. IV. & Tab. IV.“) 
125. note tf, J. 4+ weter water f 
146. 1 them it 
303. note , I. 2. Atdologue Ac dologie 
314. 17. cough chough 
388. 21. Three · toĩd Three-toed 
426. 17. veſti veſtiti 
429. 6. mandibu | mandibula 
457% 27+ property proportion 
402, note, line laſt, 207 5. 
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